Client: University of lowa Location: Hurst Boiler Exhaust Duct
Facllity: Oakdale Renewable Energy Plant Date: 7/23/13
Project #: M133003

Run1
Time 02 % €02 % Time 02% €02 %
12:05 10.10 10.56 12:35 10.05 10.62
12:06 10.12 10.55 12:36 10.00 10.66
12:07 10.03 10.63 12:37 10.04 10.62
12:08 10.07 10.59 12:38 10.19 10.49
12:09 10.08 10.59 12:39 10.11 10.57
12:10 10.29 10.40 12:40 10.12 10.55
12:11 1043 10.26 12:41 10.29 10.40
12:12 10.49 10.21 12:42 10.25 10.44
12:13 10.40 10.29 12:43 10.23 10.45
12:14 10.37 10.31 12:44 10.25 10.43
12:15 10.16 10.52 12:45 10.23 10.46
12:16 10.01 10.65 12:46 10.13 10.54
12:17 10.25 10.43 12:47 10.08 10.59
12:18 10.16 10.52 12:48 9.76 10.89
12:19 10.17 10.50 12:49 9.77 10.88
12:20 10.27 10.42 12:50 9.84 10.81
12:21 10.30 10.38 12:51 9.84 10.81
12:22 10.16 10.52 12:52 9.98 10.67
12:23 10.15 10.52 12:53 10.07 10.60
12:24 10.23 10.45 12:54 10.04 10.61
12:25 10.13 10.54 12:55 10.02 10.62
12:26 10.14 10.54 12:56 9.93 10.71
12:27 10.05 10.60 12:57 9.60 11.00
12:28 10.01 10.64 12:58 9.55 11.06
12:29 10.08 10.58 12:59 9.47 11.14
12:30 10.14 10.53 13:00 9.48 11.13
12:31 10.20 10.47 13:01 9.61 11.01
12:32 10.14 10.53 13:02 9.71 10.93
12:33 10.10 10.57 13:03 9.86 10.80
12:34 10.01 10.65 13:04 10.01 10.66

Average 10.06 10.60
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Client: University of lowa Location: Hurst Boiler Exhaust Duct
Facility: Oakdale Renewable Energy Plant Date: 7/23/13
Project #: M133003

Run 1
Time 02 % CO2 % Time 02 % CO2 %
13:05 10.06 10.62 13:35 9.51 11.12
13:06 10.12 10.56 13:36 9.56 11.06
13:.07 10.16 10.53 13:37 9.50 11.12
13.08 10.13 10.56 13:38 9.56 11.05
13:09 10.14 10.56 13:39 9.57 11.05
13:10 10.19 10.52 13:40 9.59 11.03
13:11 10.62 10.08 13:41 0.64 10.99
13:12 10.41 10.35 13:42 9.63 11.00
13:13 9.91 10.76 13:43 9.44 11.20
13:14 9.92 10.76 13:44 9.28 11.36
13:15 9.52 11.13 13:45 9.42 11.22
13:16 9.69 10.96 13:46 9.69 10.96
13:17 0.68 10.97 13:47 9.92 10.75
13:18 9.69 10.95 13:48 10.00 10.68
13:19 9.90 10.77 13:49 10.00 10.67
13:20 9.93 10.73 13:50 9.98 10.69
13:21 10.03 10.64 13:51 9.89 10.77
13:22 10.05 10.62 13;52 0.64 11.00
13:23 9.88 10.78 13:63 9.55 11.08
13:24 9.87 10.79 13:54 9.40 11.22
13:25 9.73 10.91 13:65 9.43 11.19
13:26 9.64 10.99 13:56 9.20 11.42
13:27 9.46 11.16 13:57 9.20 11.42
13:28 9.45 11.16 13:58 9.30 11.31
13:29 9.39 11.22 13:59 9.38 11.23
13:30 9.35 11.26 14:00 9.50 11.12
13:31 9.44 11.17 14:01 9.56 11.05
13:32 9.48 11.13 14:02 9.68 10.96
13:33 9.55 11.06 14:03 9.72 10.92
13:34 9.48 11.14 14:04 9.70 10.94

Average 9.71 10.90
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Client: University of lowa Location: Hurst Boiler Exhaust Duct
Facility: Oakdale Renewable Energy Plant Date: 7/23/13
Project #: M133003

Run 1

Time 02% C02 % Time 02% €02 %
14:05 9.76 10.88 14:35 0.68 10.95
14:06 9.66 10.97 14:36 9.63 10.99
14:07 9.64 10.98 14:37 9.52 11.09
14:08 9.74 10.90 14:38 9.64 10.99
14:09 9.69 10.94 14:39 9.16 11.50
14;10 9.71 10.93 14:40 9.48 11.15
14:11 9.56 11.07 14:41 9.69 10.95
14:12 9.20 11.43 14:42 9.77 10.88
14:13 9.39 11.24 14:43 9.71 10.95
14:14 9.47 11.17 14:44 9.67 10.97
14:15 9.48 11.14 14:45 9.72 10.93
14:16 9.61 11.01 14:46 9.72 10.92
14:17 9.64 10.99 14:47 9.64 11.00
14:18 9.61 11.01 14:48 9.58 11.05
14:19 0.67 10.96 14:49 9.563 11.11
14.20 9.65 10.97 14:50 9.38 11.25
14:21 9.58 11.04 14:51 9.41 11.22
14:22 9.50 11.12 14:52 9.40 11.22
14.23 9.42 11.20 14:53 9.46 11.17
14:24 9.37 11.25 14:54 9.43 11.19
14:25 9.34 11.27 14.55 9.32 11.32
14:26 9.34 11.27 14:56 9.38 11.25
14:27 9.30 11.32 14:57 9.43 11.21
14:28 9.30 11.32 14:58 9.54 11.10
14:29 9.34 11.27 14:59 9.62 11.02
14:30 9.45 11.16 15.00 9.62 11.02
14:31 9.46 11.16 15:01 9.70 10.95
14:32 9.42 11.19

14:33 9.58 11.03

14:34 9.63 11.00

Average 9.53 11.10
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Client: University of lowa Location: Hurst Boiler Exhaust Duct
Facllity: Oakdale Renewable Energy Plant Date: 7/23/13
Project #: M133003

Run 2
Time 02 % CO2% Time 02 % CO2%
17:03 11.01 9.70 17:33 10.81 9.88
17.04 10.92 9.78 17.34 10.95 9.77
17.05 10.90 9.80 17.35 10.94 9.78
17.06 10.58 10.12 17:36 10.91 9.81
17.07 10.60 10.09 17.37 10.76 9.97
17.08 10.86 9.86 17.38 10.64 10.08
17.09 11.07 9.65 17.39 10.93 0.80
17:10 11.11 9.61 17:40 11.14 9.61
17:11 11.10 9.62 17:41 11.12 9.62
17:12 11.12 9.62 17:42 11.07 9.67
17:13 11.06 0.66 17:43 11.00 9.75
17:14 11.04 9.68 17:44 11.06 9.67
17:15 11.03 9.69 17.45 11.05 0.68
17:16 10.97 9.75 17.46 10.95 9.78
17:17 11.00 9.72 17.47 10.89 9.83
17:18 11.03 9.69 17:48 11.04 9.69
17:19 10.99 9.71 17.49 10.89 9.83
17:20 11.07 9.65 17.50 10.88 9.83
17:21 10.99 9.71 17:51 10.91 9.80
17.22 10.99 9.71 17:52 10.83 9.90
17:23 10.89 9.82 17:53 10.94 9.79
17:24 10.80 9.89 17.54 10.89 9.85
17:25 10.79 9.90 17.55 10.95 9.78
17.26 10.82 9.87 17.56 11.01 9.73
17:27 11.01 9.69 17.57 11.04 9.70
17:28 10.97 9.74 17.58 11.10 9.65
17.29 10.85 9.85 17:59 11.02 9.72
17:30 10.83 9.86 18:00 11.05 9.70
17:31 10.82 0.88 18:01 10.99 9.76
17.32 10.87 9.83 18:02 11.08 9.67
Average 10.95 8.80
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Cllent: University of lowa Locatlon: Hurst Boiler Exhaust Duct
Facility: Oakdale Renewable Energy Plant Date: 7/23/13
Project #: M133003

Run 2
Time 02 % €02 % Time 02% CO2 %
18:03 11.06 9.70 18:33 10.76 9.96
18:04 11.03 9.72 18:34 10.72 10.00
18:05 10.96 9.79 18:35 10.77 9.97
18:06 10.92 9.84 18:36 10.47 10.24
18:07 10.62 10.10 18:37 10.74 9.98
18.08 11.01 9.75 18:38 10.89 9.85
18:09 11.02 9,74 18:39 11.02 9.74
18:10 11.09 9.67 18:40 11.19 9.56
18:11 11.12 9.63 18:41 11.67 9.14
18:12 11.04 9.70 18:42 10.04 10.66
18:13 11.03 9,71 18:43 10.03 10.66
18:14 11.01 0.74 18:44 9.97 10.71
18:15 11.00 9.75 18:45 9.95 10.72
18:16 10.82 9.91 18:46 10.03 10.65
18:17 10.99 975 18:47 10.02 10.66
18:18 10.94 9.79 18:48 0.87 10.80
18:19 10.82 9.91 18:49 9.87 10.80
18:20 10.90 9.83 18:50 9.97 10.71
18:21 10.83 9.90 18:51 10.01 10.68
18:22 10.87 9.86 18:52 10.05 10.64
18:23 10.88 9.85 18:53 10.04 10.65
18:24 10.88 9.85 18:54 10.18 10.52
18:25 10.79 9.94 18:55 10.19 10.51
18:26 10.86 9.87 18:56 10.11 10.58
18:27 10.92 9.81 18:57 10.01 10.67
18:28 10.91 9.82 18:58 9.95 10.72
18:29 10.96 9.77 18:59 9.76 10.89
18:30 10.94 9.79 19:00 9.85 10.81
18:31 10.84 9.88 19:01 9.83 10.83
18:32 10.95 9.77 19:02 9.75 10.89

Average 10.60 10.10

Project No. M133003
Hurst Boiler Exhaust Duct 105 of 201 © Mostardi Platt



Client: University of lowa

Facility: Oakdale Renewable Energy Plant
Project #: M133003

Time
19:03
19:04
19:05
19:06
19:.07
19:08
19:09
19:10
19:11
19:12
19:13
19:14
19:15
19:16
19:17
19:18
19:19
19:20
19:21
19:22
19:23
19:24
19:25
19:26
19:27
19:28
19:29
19:30
19:31
19:32

02 %
9.61
9.60
9.20
9.28
9.79
10.056
10.21
10.22
10.27
10.29
10.17
10.10
10.13
10.02
10.07
10.04
9.93
0.87
9.82
9.91
9.80
9.80
9.75
9.81
9.92
9.89
9.92
9.93
0.88
9.96

Project No. M133003

Hurst Boiler Exhaust Duct

Run 2
C0O2 %
11.02
11.05
11.45
11.36
10.88
10.64
10.50
10.50
10.45
10.43
10.55
10.61
10.58
10.68
10.62
10.65
10.76
10.80
10.85
10.78
10.87
10.88
10.91
10.85
10.76
10.78
10.76
10.74
10.79
10.72

Location: Hurst Boiler Exhaust Duct

Date: 7/23/13
Time 2% c02%
19:33 9.95 10.73
19:34 9.89 10.79
19:35 9.41 11.26
19:36 9.66 11.00
19:37 9.95 10.74
19:38 10.11 10.60
19:39 10.12 10.59
19:40 10.06 10.65
19:41 10.06 10.65
19:42 9.93 10.77
19:43 9.89 10.81
19:44 10.01 10.70
19:45 10.01 10.69
19:46 9.99 10.71
19:47 9.99 10.71
19:48 9.88 10.81
19:49 9.92 10.76
19:50 9.92 10.77
19:51 9.83 10.84
19:52 9.86 10.82
19:53 9.73 10.93
19:54 9.80 10.88
Average 9.91 10.80
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Client: University of lowa Location: Hurst Boiler Exhaust Duct
Facility: Oakdale Renewable Energy Plant Date: 7/23/13
Project #: M133003

Run 3
Time 02 % €02 % Time 02 % CO2 %
21:18 10.01 10.66 21:48 10.25 10.48
21:19 10.31 10.40 21:49 10.12 10.60
21:20 10.40 10.33 21:50 9.68 10.98
21:21 10.54 10.21 21:51 9.76 10.92
21:22 10.72 10.05 21:52 9.93 10.77
21:23 10.81 9.97 21:53 10.15 10.56
21:24 10.72 10.05 21:54 10.32 10.41
21:25 10.67 10.08 21:55 10.40 10.33
21:26 10.59 10.17 21:56 10.48 10.25
21:27 10.51 10.24 21:57 10.56 10.19
21:28 9.87 10.83 21:58 10.31 10.42
21:29 9.42 11.25 21:59 10.19 10.53
21:30 9.48 11.18 22:00 10.18 10.54
21:31 9.64 11.02 22:01 10.01 10.69
21:32 9.77 10.92 22:02 9.95 10.73
21:33 9.75 10.94 22:03 9.79 10.88
21:34 9.74 10.95 22:04 9.95 10.73
21:35 9.72 10.98 22:05 10.03 10.66
21:36 0.87 10.83 22:06 10.08 10.62
21:37 9.97 10.75 22:.07 10.14 10.57
21:38 10.05 10.68 22:08 10.18 10.53
21:39 10.20 10.54 22:09 10.19 10.53
21:40 10.43 10.33 22:10 10.02 10.68
21:41 10.40 10.36 22:11 10.02 10.68
21:42 10.35 10.39 22:12 10.17 10.56
21:43 10.39 10.37 22:13 10.20 10.52
21:44 10.26 10.49 22:14 9.75 10.94
21:45 10.32 10.42 22:15 9.51 11.18
21:46 10.32 10.42 22:16 10.09 10.64
21:47 10.35 10.39 22:17 10.23 10.52

Average 10.14 10.60
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Client: University of lowa Location: Hurst Boiler Exhaust Duct
Facllity: Oakdale Renewable Energy Plant Date: 7/23/13
Project #: M133003

Run 3
Time 02 % €02 % Time 02 % C02 %
22:18 10.42 10.34 22:48 10.95 9.86
22:19 10.69 10.08 22:49 10.95 9.86
22:20 10.80 9.98 22:50 10.84 9.96
22:21 10.66 10.14 22:51 10.71 10.09
22:22 14.18 6.75 22:52 10.86 9.94
22:23 11.23 9.59 22:53 10.73 10.07
22:24 11.30 9,52 22:54 10.73 10.07
22:25 11.25 9.56 22:55 10.70 10.10
22:26 11.31 9.50 22:56 10.72 10.08
22:27 11.24 9.58 22:57 11.25 9.59
22:28 11.24 9.59 22:58 10.36 10.41
22:29 11.14 9.68 22:59 10.55 10.23
22:30 10.77 10.04 23:00 10.62 10.18
22:31 10.70 10.08 23.01 10.01 10.74
22:32 10.70 10.10 23:02 10.29 10.49
22:33 10.75 10.04 23:03 10.40 10.39
22:34 10.67 10.13 23:04 10.39 10.42
22:35 10.68 10.11 23:05 10.49 10.31
22:36 10.48 10.31 23.06 10.44 10.35
22:37 10.83 9.97 23.07 10.43 10.36
22:38 10.50 10.30 23:08 10.42 10.37
22:39 9.86 10.88 23:09 10.43 10.36
22:40 10.42 10.36 23:10 10.47 10.32
22:41 10.70 10.11 23:11 10.46 10.33
22:42 10.81 10.01 23:12 10.44 10.34
22:43 10.83 9.99 23:13 10.36 10.43
22:44 10.73 10.08 23:14 10.38 10.40
22:45 10.73 10.08 23:15 10.38 10.40
22:46 10.76 10.04 23:16 10.38 10.40
22:47 10.79 10.01 23:17 10.30 10.47

Average 10.73 10.10
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Client: University of lowa Location: Hurst Boiler Exhaust Duct
Facllity: Oakdale Renewable Energy Plant Date: 7/23824/2013
Project #: M133003

Run 3

Time 02 % C02% Time 02% CO2 %
23:18 10.31 10.46 23:48 10.33 10.44
23:19 10.10 10.66 23:49 10.30 10.47
23:20 10.24 10.52 23:50 10.55 10.24
23:21 10.21 10.56 23:51 10.07 10.68
23:22 10.17 10.59 23:52 10.06 10.68
23:23 10.28 10.49 23:53 10.30 10.48
23:24 10.23 10.53 23:54 10.30 10.47
23:25 10.32 1045 23:55 10.34 10.44
23:26 9.91 10.82 23:56 10.33 10.45
23:.27 9.86 10.87 23:57 10.29 10.48
23:28 9.98 10.77 23:58 10.41 10.37
23:29 10.09 10.67 23:59 10.31 1045
23:30 10.13 10.63 0:00 10.31 10.45
23:31 10.31 10.46 0:01 10.18 10.56
23:32 10.33 10.45 0:02 10.08 10.66
23:33 10.36 10.41 0:03 10.07 10.66
23:34 10.34 10.42 0:04 10.12 10.62
23:35 10.35 10.41 0:05 10.14 10.60
23:36 10.32 10.44

23:37 10.28 10.48

23:38 10.21 10.53

23:39 10.29 10.47

23:40 10.19 10.55

23:41 10.23 10.52

23:42 10.33 10.43

23:43 10.34 10.42

23:44 10.35 10.41

23:45 10.24 10.51

23:46 10.24 10.52

23:47 10.29 10.48

Average 10.24 10.50
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Appendix G - Field Data Sheets
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GAS TRAVERSE DATA

Project:_Unveold, of Towa . tak ol

Location: _ Hu,ct Bo. ¢ 2odliF fPuck~

Date: ~7/44/73 Test No: | Time:
7 -
Point No. Time 1, NO, ‘T';ﬁa R co R 73 0,
Botbom po 1~ 1015~ [23.0 I T3, gy
~_ % Wwilg ) 333 Y 50
- 1033 (#3236 19 €3
- w27 1234 J 446
5 ! jo2 ¥ (245 150073602
-2 [ 39 129% Isob
" ) 092 12 $1 150¢
-\ Y2 1264 15 1
2-/ o5 4 1391 1510 45y
-y joS 8 1304 1§ &1
] D> 1307 1< 2Y
- u 1160 ) 30 <37
T T 1%19 [§2% e3¢
A s A 1322 1938 T
= 19 1329 1S 49f
¥ 123 13 28 ™ 169 Y
-4 1923 1%2% AL LYY,
2 130 14l 1v 29
"2 [o4po Ak )
-y 4y A9 s Nz
Data Taken By:

DS-031 Gas Traverse Data
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PART 60 GASEOUS FIELD DATA SHEET

Project Number: p1( 33 00 1~ Date: 7/95'/3
Client: U of Tows -0akdnle Operator: JFA
Test Location: 14, ¢4 #o,1a Fuel Factor:
Time Reference Method Data Volumetric Flow Data
Test| Start End NOxppm | COppm | 0,% | Time | scfh, RM Data | scfh, CEM Data
| 101y | Ny
1220 | 134979
3 | MYe | o0
Calibration Corrected RM Data Co, e Jbsf,CEM Data b oo
Test | NOx ppm | COppm | O, % |NOy Ibs/MMBtu| NSwsspm | CO ppm | O; % | NOy Ibs/Btu
I [ 365 | 2.0 hy | v 08¢ X 0.07 04
3 13,4.4 24 N v, vl 9.¢. 0.0 ) 6y
30 Dy 1.) not 2. 07¢ A

Project No. M133003
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Volumetric Flow Rate Determination Field Data Sheet

Project Number: /330073 Date: 7 /zy // 2
Client: UAIVERASITY DL J0 us-d Test Number:  grge/
Test Location: @S T LorifAnuTece? gy e ™ Start Time: g57
Source Condition: End Time: /o770
Test Engineer: _Q7‘ Test Tech: AD
Duct Diameter ft 7.5s.5s ! Upstream Disturbance, Diameters

Flue Area 79,250 ft

Downstream Disturbance, Diameters

PortLength _{ “ Pitot ID_/7< _ Pitot Coefficient (C,) - ¥ €
Poar 29. 25 "Hg Co,%_ 9.4 Wet Bulb Temp Leak Checks Passed@
Static ~» 2 "H,0 0.% _{/Y Dry Bulb Temp Pre /, 2 _!nches H;O
Static "Hg Nz % Bue 79 Post /- _Z Inches H,0
P, "Hg Meter No. c A1 % Fluke # Umbilicat ID ____
Port-Point AP Temp. AP Null Point | Port-Point AP Temp. | /AP Null Paint
# F Angle, # °F Angle,
Degrees Degrees
/- .ors | 279 Y-/ .03 | 35/
-2|.0/5 |3%5 -2| .03 |355
-31.0/5 |3€5 -3 ,0%5 359
-9 .0)15| 36F8 -4 | 030 |25y
2-/|..~246 | 270 <_/| .ol |B2Y
-2, 026|272 -2| .0/513/9
-2 l.ct5 1372 ~?2| .o/5 |3/@
-y .0/ [259 -4| ;020 |3069
3-1.03 | 3¢5
-2|.63 |3¢6%
~31,025| 369
-« ,015|3%0
Average
44 x CO% + .32 x 0% + .28 x Ny% = (Md)
( Md x 1-Bws) + (18 x Bws) = (Ms)
8549 x Cp x __ Jms°R ~JAP = ft /sec (Vs )
___ Ms x__ Ps
Vs x Flue Area x 60 = acfm
17.647 x acimx _FS_ = scfm x 60 = scfh
Ts °R
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Volumetric Flow Rate Determination Field Data Sheet

Project Number: 23072 Date: >/evf: 2
Client: VN [VERSITY of (oA Test Number: PAST 1+ [ ORE P
Test Location: Hors 7 Bornse ouvTces pocr  Start Time: /573
Source Condition: End Time: /20 3
Test Engineer: 07 Test Tech: Ao
Duct Diameter ft 3,5°%xS.s Y Upstream Disturbance, Diameters
Flue Area |9,250 lig Downstream Disturbance, Diameters
PortLength_&  * Pitot ID_{7O_ Pitot Coefficient (C,) _, S #0
Pyar 27.2€ "Hg co,% 44 Wet Bulb Temp Leak Checks Passed@
Static~ 2 "H,0 0% LY Dry Bulb Temp Pre /s 2 _Inches H,0
Static "Hg N, % Bue 179 Post v/, T _Inches H,0
P "Hg Meter No.cAM1 © Fluke # Umbilical ID ___
Port-Point AP Temp. AP Null Point | Port-Point AP Temp. | /AP Null Point
# °F Angle, # °F Angle,
Degrees Degrees
/- 1] ,626 | BoG 4/ ,02 273
—2l.025 | 309 -1| 025 | 382
~3|.,025 132 -3 .0/5 | 384
-9 .025|28% -7 6/5|375
2+|,035 | 22%
21,090 |37 S~1|.0/5 |380
~21. 095 27¢ -2|,0/5 1389
-4, 06306257 -2l.0/o| 3%%
-9 .00 | 3%6
3-/ + O 30 3 S ‘/
~2| ,035| 365
-3 .02¢| 37°
Average
44 x CO% + .32 x 0,% + .28 x Ny% = (Md)
( Md x 1-Bws) + (18 x Bws) = (Ms)
8549 x _ Cp «x \/'( )Ts °R x ~AP = ft /sec (Vs )
___Ms x__ Ps
Vs x Flue Area x 60 = acfm
17.647 x acfmx _ES = scfm x 60 = scfh
Ts °R
Project No. M133003 DS-001 Method 2 Pitot Sheet
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Volumetric Flow Rate Determination Field Data Sheet

Project Number: A7 3 20073 Date: 7 / 2¢ // 2
Client: Gy LERTITE CF (oA TestNumber:  fos7 2 /el
Test Location: HUQs 7 forccR w7 €7 2T Start Time: /737
Source Condition: End Time: /¥Y 2
Test Engineer: o7 Test Tech: HO
Duct Diameter f13,8% <. &'  Upstream Disturbance, Diameters
Flue Area /9,250 _ft’ Downstream Disturbance, Diameters
Portlength _&  * Pitot ID_{7©  Pitot Coefficient (C;) » § ¥
Poe 27 25 "Hg co,%_4.6 Wet Bulb Temp Leak Checks Passed@
Static = 2. "H,0 0:% __ 1l Dry Bulb Temp Pre v 2 Inches H,0
Static, "Hg Nz % B, 18 Post ¢, Z-_Inches H,0
P, "Hg Meter No.cm1 & Fluke # Umbilical ID ___
Port-Point AP Temp. JAP Null Point | Port-Point AP Temp. | /aP Null Point
# °F Angle, # °F Angle,
Degrees Degrees
/~l1 048 |237S ¥-1| 635|357
-2 026 | 375 -2| ,035| 3632
"3 ,p20 | 3R/ -2 .035 | 261
~-¥| ,0/5 | 279 ~4| 6253329
| 2-f|.p25 | 265 s/ .02 |3/
~2|,025|2%2¢0 -t| ,62 | 3/0
-2 ,020 |36 -7 «0O/S | Boo
. -d|.0i5] 359 -4 ,o/0| 200
3"’ O 35 3 éo
.2|.035 262
-3 ,028| 3&1!
-4l.02¢0 |35/
| Average
A4 x 002% +.32 x 02% +.28 x Nz% = (Md)
( Md x 1-Bws) + (18 x Bws) = (Ms)
8549 x __ Cp x \/ ( Ys °R_ VAP = ft /sec (Vs )
_Ms x__ Ps
Vs x Flue Area x 60 = acfm
17647 x acimx _FS_ = scfm x 60 = scfh
Ts °R

DS-001 Method 2 Pltot Sheet
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Project Number:

Client;
Test Location:

Source Condition:

Test Engineer:

Volumetric Flow Rate Determination Field Data Sheet

211330073 Date: 2/29/73
UMIVERET] OFF 4 owif TestNumber: os7 2
HMHORST AcvcER avrc & 7 L 7 Start Time: /606

End Time: / [ / A

Test Tech: A0

D7
Duct Diameter ft 3.5¥%s. 5"
Flue Area /9,252 ft2

Upstream Disturbance, Diameters
Downstream Disturbance, Diameters

Portiength_¢& PitotID_{7¢6  Pitot Coefficient (C,) +§ ¥ ©
Ppar 29, 28"Hg CO.%_49.% Wet Bulb Temp Leak Checks Passed@
Statio~ 2_"H,O 0,% ({1 Dry Bulb Temp Pre v .2 Inches H,0
Static "Hg N, % Bie 1178 Post /2 _Inches H,0
P, "Hg Meter No. cm & Fluke # Umbilical ID ___
Port-Point AP Temp. JAP Nul! Point | Port-Point AP Temp. | /AP Null Point
# °F Angle, # °F Angle,
Degrees Degrees
/-7 l,of |387 9-( | 025 | 3558
-2 | 6]5 | 388 -2 |.035| 30
-3 .0/ | 387 ~3 .095 | 3&7
S ARY- YRS Y. AW ~g | o300 348
2-11,02 |276 S-{|.030 |325
-2 |,025|277 ~2 | 030|328
-2 | ,020| 3%/ -3 |,0 330|335
~Y 1, 0/5 | 366 ~Y.025|322
2-/1,035 | 37%
-2 |,090[ 322
-2 1.630|338%
~-%1,025|325/
Average
44 x CO% + .32 x 0% + .28 x N.% = (Md)
( Md x 1-Bws) + (18 x Bws) = {Ms)
8549 x __ Cp x\/ (__ Jis°R JAP = ft /sec (Vs )
__Ms x__ Ps
Vs x Flue Area x 60 = acfm
17.647 x acfmx _PS_ = scfm x 60 = scth
Ts °R
Project No. M133003 DS-001 Method 2 Pitot Sheet
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MOISTURE FIELD DATA SHEET

Project Name/Number: (221250 7% O FF s s M 1R Je0 P
Test Location: Q757 BSoscms i »

Date: 7/29/+3

g4 o LB S

Source Condition:

Test Method: Meter ID: <74 Pre-Calibration Date:
Meter AH: __ /. S/ & MeterY: __/, 006 Test Engineer: 7
[ Test (Run) No. / Barometric Pressuré_('?’w) 29,25 nHg Gas Sample Analysis
Static Pressure: Stack Temperature: (From Method Test Data) %CO; %02
Meter Volume Meter Meter Meter impinger Meter
Clock Time m) Gage Inlet QOutlet Outlet Vacuum
orL Pressure Temp. Temp. Temp ‘Ho ndensate Silica Gel or Train
24 hour (Circle One) (aH) (tm) (tm) °F
in. H,O °F °F
50 25 gm;g/o ; S/ g g/ ‘;ﬂ o5 ; R4 1792 1) 597 anls (Vi) G\ grams wy)
/o020 |p0¥ 360| //SI¥| g4 / &Y b
e s ooF azol L.oe so o7 ez [ 5 | /sl 5aahis (v) - Q8VA grams (W)
fo¥a |e/.570 | [/ 58| SF e2 @o d = 18. Zmis gained = grams gained
fo¥s 16)5.055| 5Pl &9 | &3 |6/ | ¢
/059 16/2.0623] /,S1g] 70 | &3 |59 ¥
/0<S @222 8 ;. syl Zo Y |sF v
7/0° 125,937 /,5/8| 50 | &4 |59 | & _
7705 1629945 L.sig| 91 | 85 | @2 | ¥ Average Meter Temperature: _ F 5" 5
7470 @ 3 ? 100 1,5 !' f q / ? < 3 5- 9 (average of both inlet and outlet if applicable)
177805
1.o/g] ¢ 22,8 49
Lo%l (\<7r:';)= 3 2 )2 9 zllo%glr)‘/ :gt;zl’ volume collected in Liters by 0.035315 to
Comments: Pre-Test Leak Check: Post-Test Leak Check:
o /9 __"Hg (=] e  H
Test (Run) No. ‘<. Barometric Pressure (Poa) ___2 9,25 in. Hg Gas Sample Anslysis
Static Pressure: Stack Temperature: {From Method Test Data) %CO2 %02
Meter Volume Meter Meter Meter Impinger Meter
Clock Time ) Gage Infet Oullet Outlet Vacuum
(3oL Pressure Temp. Temp. Temp “Hg
24 hour (Ciicle One) (A:z)oin. gt;:n) gt;:n) °F Condsnsate Silica Gel or Train
/237 634263 /.52 27 | &7 | @6 | 4
723 |£37.870] 7,5/8] 9/ I %_3 o/ 208 /115 Y Wi-nls (Vi) _152.L_grams (W)
/29/ |641.02F 7 Sig| 99 | Py |5/ | & | -1 Ml gmyamis (V) 7424 grams (W)
[2¥€ | 695.223| /. 5/%| 99 g¥ S 7 = |34.% i = lp.L i
LR AT T > 7 |34 mie gained grams gained
1256 |692.9351/.5/8] IS | 892 |54 | ¢
7 Zeone 495,956 | (.S/€ 35 2y | sv | o4
e, 059, 6oa ]l S/ &€ s 59 sy 1Y Average Meter Temperature: 70.95”
/,; :: (, %3 ;; <; //; i; ;?_( gts/— 88 ; 55_- 5_7- ; (average of both inlet and outlet if applicable)
FERCr 4 Gl L4 - L
w D
gz *
7351289
Total Vol. Multiply total volume collected In Liters by 0.036315 to
in ft° (Vim)= 32,78 % | convert to ft°
Comments: Pre-Test Leak Check: Post-Test Leak Check:
@ /S v o e 7 "Hg

Project No. M133003
Hurst Boiler Exhaust Duct
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MOSTARDI PLATT

pLant: YV ot 1o

IMPINGER WEIGHT SHEET

0*‘#}1‘(1

UNIT NO: Hd/sf ga:‘a-/

LocaTioN: ¢t Ik Pocr

DATE: "7/}‘!/1')

TEST NO: {

METHOD:

=]

WEIGHED/MEASURED BY:_ J F A

BALANCEID: Djo - 3 b

= :1 FINAL WEIGHT 0] INITIAL WEIGHT [.0] _ IMPINGER IMPINGER
CircloOne: | MLS/GRAMS | | mLs/GRams [ | GAIN ; CONTENTS

R o0 e s AR s e e L e - e AR
meineer1 | 7571 | 794 |

A e ¥.. o o el TNt i sal A R
MPINGER2 | )9 & [ | 74 )ls | '
*g, B0 1 i ! S 10 TH "._.-_'ii'h_:;.m__—;; E
IMPINGER3 | 597" s 5731 [0 |
== ,Tf"'_f::i e T ¥ T AR . ) R&d 775 Wi
mpincera | $ 76 | %5 1o f i
e .. "o ME SRR VO Tt Bl A > IaiSREAE s o

IMPINGER 5 . E[

P ) s ey v = R oh s
IMPINGER 6 I B B

AN B T X -3 b R AT AT

=
[ S8 e = S £y o TR T IreC ar
s 2 )

IMPINGER 8 b |

mpingers 2 7S 204 1%,

FINAL TOTAL INITIAL TOTAL _ TOTAL IMPINGER GAIN
SILICA 061 §5) 9 24,2
FINAL TOTAL INTIAL TOTAL ~ TOTAL SILICA GAIN
DS-005A Impinger Weight Sheet
Project No. M133003
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MOSTARDI PLATT

IMPINGER WEIGHT SHEET

pant: i/ 01 Lown out Jale

uniTNo: Horgd Role-

LOCATION: O o1 I/ bt

DATE; 7@4 //7

TEST NO: D

meTHop:___ Y/

WEIGHED/MEASURED BY:__.J FA

BALANCEID: /2 - 3¢

[ FINAL WEIGHT INITIALWEIGHT} IMPINGER |E_'.s IMPINGER
=] FE3
Circle One: MLS / GRAMS MLS/GRAMS | GAIN W& CONTENTS
IMPINGER 1 $10.¢ 2033 _ =l
TR T P DRI oT Thr Ll e i ST v
IMPINGER 2 15 , 8

IMPINGER 3 CY8 6

P T IRt

IMPINGER 4_ 75_3_' %

4 FEE

IMPINGER 5

e — — —

. ._._1 St

IMPINGER 6

=
PR AL TTIveY ThYee

IMPINGER 7

IMPINGER 8

-~ )
IMPINGERS _ 925, X dlov, 9 24, 3
FINAL TOTAL INITIAL TOTAL _ TOTAL IMPINGER GAIN

SILICA 154.6 7424 1012
FINAL TOTAL INTIAL TOTAL ~ TOTAL SILICA GAIN

DS-005A Impinger Weight Sheet
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Project Name/Number: YA/ “ERE+ 7Y oF QYA

MOISTURE FIELD DATA SHEET

722007

Date:_7/2¢/132

Test Location: Aus@8 P Aos/cw'A_ G -3¢F7 ouvl 7 Source Condition:
Test Method: __ ¢/ Meter ID: 1 & Pre-Calibration Date:
Meter AH: _ 7. —¢ & MeterY: __ 72 o0& Test Engineer: __ /277
Test (Run) No. = Barometric Pressure (Phar) 2 gv 2% in. Hg Gas Sampie Analysls
Static Pressure: _ — . £ Stack Temperature: {From Method Test Data) %CO; %0,
Meter Volume Meter Meter Meter Impinger Meter
Clock Time 'm) Gage Inlet Outlet Outlet Vacuum
rb Pressure Temp. Temp. Temp *Hg nden Silica Gel or Train
24 hour (Circle One) {AH) {tm) (tm) °F
in. H.0 °F °FJ
/ ‘7"/? 266' 721 | /.5§/ 2!0 g; G é ; e 2 /12 o 5819 mis (Vi) $e3 | grams (Wi)
(957 70,329 £S8) / & 00 ME B mis(V) - $63.0 grams
(956 1673 7%((.587| g2 | &7 | ¢3 | 5 |~ (Vi) o ()
/Sol/ |6 77,015 {-’ Sey =X o9 X = =_ IS\ mis gained = grams gained
/Sob |68, 24T /.58l | 95 70 | Y | S
Lt/ W6RY.1301 (SR G5 | o | @3 | S
/516 g‘??s.?osr /-sail 95 7S (X S
/152 590 /52| 6 2?0 |leo | S5 g
Average Meter Temperature: G
/526|695 239] 1-387 2@ 77 G 7 = Vv r Temperature: T/
/53 / 3 ? g, 70 271 v SAYI 9 é g/ G/ 5 (average of both inlet and outlet if applicable)
aw S
7%
]
.58/ | 990 [ &8778 S
Total Vol. Mutiply total volume collected in Liters by 0.035315 to
inoﬂS (Vm)= 32.49§86 col:wer{ to ft* -
Comments: Pre-Test Leak Check: Post-Test Leak Check:
ok~ @ ‘O *Hg o *H
Test (Run) No. Barometric Pressure (Ppa) In. Hg Gas Sample Analvsis
Stalic Pressure. Stack Temperature: (From Method Test Data) %CO, %0;
) Meter Volume Meter Meter Meter Impinger Meter
Clock Time {Vm) Gage Inlet Outlet Outlet Vacuum
fl3orL Pressure Temp. Temp. Temp “Hg .
24 hour {Circle One) | (AH)in. (tw) (tn) °F Condensate Silica Gel or Train
H: °F °F
/ / mis (Vr) grams (W)
- / / mis{Vi) - grams (W)
= mis gained = grams gained
r Tem ture:
(average of both inlel and outlet if applicable)
Total Vol. Multiply total volume collected in Liters by 0.035315 to
in ft° ! Vm !., convert to
Comments: Pre-Test Leak Check: Post-Test Leak Check:
@ "Hg @ "Hg

Project No. M133003

Hurst Boiler Exhaust Duct

120 of 201

DS-003 fdlsrirstbaNgSheet)




MOSTARDI PLATT

IMPINGER WEIGHT SHEET

pLaNT: 1) 6] Jows ~ oukdale

UNITNO:__ Huyrsh loo, be

Location: Do ick  Puc i
DATE: '76 ‘-// 3

TEST NO: 2

METHOD:__ Y

WEIGHED/MEASURED BY: J F /<

BALANCEID: _&/0 - 36

7| FINALWEIGHT || INITIALWEIGHT [0] _ IMPINGER __ |00 IMPINGER
Circle One: | MLS/GRAMS MLS | GRAMS ’ GAIN | __CONTENTS
|n7n;|r:GE|;1_ _’)@G P H (,,j(_)_,l T
'Mflﬁé_é;i_h_'_?7°~” | 7‘/?:5‘_ -
e AT DR

e S T e =
A Bl TMR oL o = ey .

IMPINGER 4 _r%_(o';.l ! %SBLDﬁ | %‘ _

g S ; - — “ -}_.-.E i oo
iMPINGER 5 3!
LU L L1
IMPINGER 6 [ [[
(A0 =05 SamlE - SRt 3 o T Sy
IMPINGER 7 [ u
e :

i
IMPINGER 8 -
IMPINGERS 2(30.72 | at<.¢ 131,
“FINAL TOTAL INITIAL TOTAL _ TOTAL IMPINGER GAIN
SILICA 263.1! $S30 o)

FINAL TOTAL INITIAL TOTAL TOTAL SILICA GAIN

DS-005A Impinger Weight Sheet
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MOSTARDI PLATT

PLANT: NIV ERSITY 0F

IMPINGER WEIGHT SHEET

/oA

UNITNO: HURS 7  ARo/lER

LOCATION: EXHAVS ™

ouve 7

DATE: 7/23//3

TEST NO: /

METHOD: 5/10 7

WEIGHED/MEASURED BY: __J A&

BALANCE ID:_J /O — 36

[ [ FINALWEIGHT [ | INITIAL WEIGHT | IMPINGER ] IMPINGER
Circle One: l MLS/GRAMS | | mMLs/GRams | GAIN - CONTENTS
e =& SRP T DRl SRtk S o
wemcens | g5 3 [ 590.9 [ geavk
e — ‘C’ - -"'5 =
IMPINGER 2 | 3o _ |
IMPINGER 3 | 6A ,f b
e

IMPINGER 4 &4 4 3 '
[ — S

—
IMPINGER 5
B o
IMPINGER 6
i -
IMPINGER
e _____{_..__ -
IMPINGER 8
IMPINGERS 39‘051 1937¢ &7

FINAL TOTAL INITIAL TOTAL TOTAL IMPINGER GAIN
siica L4447 823.¢ S
FINAL TOTAL INITIAL TOTAL  TOTAL SILICA GAIN
Project No. M133003
Hurst Boiler Exhaust Duct 125 of 201

DS-005A Impinger Weight Sheet
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MOSTARDI PLATT

IMPINGER WEIGHT SHEET

PLANT: NI VERS)TY OFF /Jow#A

UNITNO: HYRS 7T Ao/t &k

LOCATION: £XHAVST Bo/t£R

DATE: '7/2 3 // 3

TEST NO:

2

METHOD: S/ 202

WEIGHED/MEASURED BY:_J R

BALANCEID: 570~ 36

95’5.‘/

= FINAL WEIGHT || INITIAL WEIGHT [& IMPINGER || __l IMPINGER

Circle One:_ ML-SIGRAMS #IGRAMS U ___GAIN J CONTENTS __

[ e . — s r‘; Py -

meinger1 | 8103 || 5879 i BJ" '*’k

e - PR T

IMPINGER 2 ) 3.\_ L | 320 7 |_: :g 6’(/9 Mk

mpinger3 | G 391 || ¢ 849. ¢ B i D/ //2 o

B . | s T Eaas = SRR o] MEL -
%374 | f&o { . 20,3 S/c/ cA
s = ST r "'Jg?ﬁf = T e
s . e _- z BRI T D T

o, - 3 1 e — |__". Ryl &, — -

IMPINGER 8 [ 2 L

IMPINGERS 166,5 [43%.y 2249 |
FINAL TOTAL INITIAL TOTAL _ TOTAL IMPINGER GAIN

SILICA 2t koS lb.q
~ FINAL TOTAL INITIAL TOTAL _ TOTAL SILICA GAIN
8 l q, 0{ 9,L{ DS-005A Impinger Weight Sheet
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MOSTARDI PLATT

IMPINGER WEIGHT SHEET

PLANT: (M IV ERS/ T Y

UNITNO: HvRS 7 Lo/t

LocaTion: £ XK AUS T ouc T
are 7/23703 £ 124013

TESTNO: 23
METHOD: 5/ 20T

WEIGHED/MEASURED BY; % €

BALANCE ID:-5/0 ~ 36

i T FINAL WEIGHT INITIAL WEIGHT [l] _IMPINGER | IMPINGER
Circle One: | MLS/GRAMS MLS / GRAMS _ ||  cAamn i CONTENTS
meineer1 | G716 | ¢38.¢€ BLar &
== ARSOTE Teaes T
mPiNneer2 | S AU L | $6L. 7 . BAarsk
i Y I L T R S Y o e
wmeineera | 0 937 | B12¢ | | O H2@
RS R T AT T b . O
memcera | 859 1 || §13% Y [i_; | S7LlcA
iR e i T ety - e ] 2 Pl T St ey
IMPINGER 5 | o
S0 S = IFESES T 8 Bk AT, sl
IMPNGERG [ | | —— .

' o A 50 I - ;F . = I s N O oI T
IMPINGER 7 i i
Rk T 1R, s j'-: ?3.1,_
IMPINGER 8 L
mpincers _ o /4S9 1% 4.9 33 )
FINAL TOTAL INITIAL TOTAL _ TOTAL IMPINGER GAIN
SILICA 3 ﬁa ©)3. 9 P
FINAL TOTAL INITIAL TOTAL _ TOTAL SILICA GAIN
iy

DS-005A Impinger Weight Sheet

> ig'ect No. M133003
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0

MULTI METHOD NON-ISOKINETIC FIELD DATA SHEET

Project Name/Number: M133003 Date: 7/43} 13
Test Location: MU o Toeen . Source Condition:”
Test Method: ___ ML Meter iD: WO P Pre-CaIit\r"ation Date: & i¥i%
Meter AH: Meter Y: | Test Engineer: &N
Test (Run) Na. ) Barometric Pressure (Ppar) ol ]+ ? in. Hg Gas Sample Analysis
Static Pressure: __—~ 9. ] Stack Temperature: 260 {From Method Test Data) _ %CO; %02
Meter Volume Meter Meter Meter Impinger Meter
Clock Time (Vm) . < Gage Inlet Outlet Qutlet Vacuum
f3 o L | Pressure | Temp. Temp. Temp “Hg Condensate Silica Gel or Train
24 hour Cirel d (aH) {tm) (tm) °F
(Circle Qne) | i, 1.0 °F °F
s JoIY | Y K7 L mis (V) grams (Wi)
I I 0. 19% &.0 & -
X Iy Wy, L2l ~ A - mis(V) - ________grams W)
2\_. ~ R " (4 IS & me - . i
AEEYE 35. {6 ) :) 7{‘) -3 = mis gained = grams gained
Q4 yp. 15% | J-v Ju -3
W va Ca, 7 ,}.9 iD S
e e 315 | 2w Jo -3 ?
N 208 % | o2 y -3 5)
N 5] T3 :
NS 80- 190 1o 90 ) Average Meter Temperature
D " y 1 g : P (average of both Inlet and outiet if applicable)
1A S 9. 215 |40 ] a
13:6< |lvo j¢7 [ W 7 2%
13020 ne.3sK 30 91 -~
N |Po-ob | dv 9] X
Total Vol. = Multiply total volume collected in Liters by 0.035315 to
in ft2 Q£m2= 4, 45 convert to ft*
Comments: Pre-Test Leak Check: Post-Test Leak Check:
b = S0 . b K' 0 "Hg __;;)t’ @ Vad "HL
Test (Run) No. [l Barometric Pressure (Pgs) of Jo 7 in. Hg Gas Sample Anal
Static Pressure: __ = [+ ¢ Stack Temperature: S60 (From Method Test Data) %CO2 %0,
Meter Volume Meter Meter Meter Impinger Meter
Clock Time (Vm) Gage Inlet Outlet Outlet Vacuum
ft3 OF{D Pressure Temp. Temp. Temp “Hg
24 hour h (AH) in. (tr) {tm) °F Condensate Silica Gel or Train
(clrcle One) H.0 oF oF
1R op. LU 7 97 o/
)T b 10.db7 | J. o g) ool . mis(V) ____ grams(Wy)
Rl J0-33Y Lo ED a4 - mis (V) - grams (W)
Tt 30, I¥S OV 491 - = mis gained = grams gained
= (Yo iy | Ao ‘)3, -3
P <SR J.o G 3
w7 k2257 | Jow 94 -3 ,
2 [10- 15 | dv VES -3 Average Meter Temperature: q L 5‘7
{ios g a9 ‘)‘ L4 4“‘ 3 (average of both inlet and outlet if applicable)
- - 92053 [de 9 -3
i |meels 2 92 -3
o 0 ovs |Jdo | da 3
955 (podry  |dw |93
Total Vol. - Multiply total volume collected in Liters by 0.035315 to
in £ (Vim)= V) 95 > convert to ft*
["Comments: Pre-Test Leak Check: Post-Test Leak Check.
ok @_{°2 "Hg eX @ /d  Hg
Project No. M133003 DS-016 (Multi Method Non-Isokinetic Data Sheet)
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MULTI METHOD NON-ISOKINETIC FIELD DATA SHEET

Project Name/Number:, A ) Date: 7003/}
Test Location;  “miv. o TTowle Source Condition:
Test Method: N Al Meter ID: ___ /i3 44 Pre-Calibration Date: éz Z/Z
Meter AH: Meter Y: P Test Engineer: AT )
Test (Run) No. > Barometric Presjure {Par) v.-:ﬁ- > in. Hg Gas Sample Analysls
Static Pressure: _- (7. ] Stack Temperature:__ 3% 9 (From Method Test Data) %CO2 %0,
Meter Volume Meter Meter Meter Impinger Meter
Clock Time 3(Vm) Gage inlet Outiet Outlet Vacuum
Pressure Temp. Temp. Temp “Hg Condensate Silica Gel or Train
24 hour (cfltrcl‘:gg (&H) (tn) (1) *F SRR
in. H,0 °F °F
v, 54 b)lj s i’ ;4 L mis (Vi) grams (Wr)
s |10, 16} Ry o) 25 | )
I PN ) 9 S i (V,') e (Wf)
R 25015 J 5N S = mis gained = grams gained
G g LUp. d5¢ & 94 I
Iy 50,148 a0 93 -7
cds o. 245 | der 7J -3
Lot T2 . 2K d.2 74 - 90\L
e ' Average Meter Temperature:
YA £o. Y1) v R =, . '
e L 4 9 0. o34 a). o 9 B 3 (average of both inlet and outlet if applicable)
oz s (e g | d-o gh) -7
r LS ne.<b? ldoe 9 -3
8 ke Do. g 94
Total Vol. - Muttiply total volume coflected in Liters by 0.035315to
In ftasym?= Y. convert to ft’
Comments: Pre-Test Leak Check: Post-Test Leak Check:
_ oK e 0 g | OK g rsd
Test (Run) No. Barometric Pressure (Pyac} in. Hg Gas Sample Analysis
Static Pressure: Stack Temperature: (From Method Test Data) %CO2 %02
Meter Volume Meter Meter Meter Impinger Meter
Clock Time (Vin) Gage Iniet Outlet Outlet Vacuum
ﬁ3 orL Pressure Temp. Temp. Temp “Hg
24 hour 16O (aH)in. {tm) (tm} °F Condensate Silica Gel or Train
(Circle One) H,0 oF of
mis (Vi) grams (W)
- mis (Vi) - grams (Wi}
= mis gained = grams gained
Average Meter Temperature:
(average of both inlet and outiet if applicable)
Total Vol. Muitlply total volume collected in Liters by 0.035315 to
inf (V)= convert to ft*
Comments: Pre-Test Leak Check: Post-Test Leak Check:
@_ “Hg @ "Hg

Project No. M133003
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MERCURY SORBENT TRAP FIELD DATA SHEET

Project Name/Number:Lt-1: 1 £ @ U7TY Al iniger i d2 2007
Samplir? ocation: MaAE7 LI/CLR e I7CEF Hc T RunNumber: __/
Date: 29//3 Barometric Pressure: 29,2 5
Source Condition: Test Engineer: _» 7
Dry Gas Meter No. _~ /34 Y=_/:.009 Trap Number_/G # ¥ & &
Sample Train A
Stack Temp. Sorbent Trap Meter Temp. Meter Volume (V) Meter Vacuum,
Clock Time °F Teomp. (ot...) liters *Hg
24 hour F F
/OI& 243 250 ¥3 [e RN /9
/e?3 350 25/ $Y /o Y320 /Y
/028 35 & 2¢<7 <Y Zo,252 | /S
lo 272 359 Zs¢ g9 Z9.9/2 /S
fa3F 359 Zso o3 39.847 [ &
/093 3G / 25 ¢ £s %9.635| /&
[0Y P ez 250 o S& 287 /&
/6573 3ez 25/ 1 47 bg.o26l (&
/958 203 2s2 L6 7¢.78] /8
/le3 7% 25 e ¥ oYl /o
ok 20 2s/ o - | 9% 0o .
7713 Teo 250 &7 {O01.5FF /7
1119 3ok 235/ L7 10G9.92Y /9
Total/Average s, 3 [09.92¢
Dry Gas Meter No. ;*117¢ Y=_/00Y TrapNumber__ /2%02 2 Spike Value _ 2 5 ng
Sample Train B
) Stack Temp. Sorbent Trap Meter Temp. Meter Volume (Vin) Meter Vacuum,
Clock Time °F Teomp. (.,l'") liters *Hg
24 hour F F
lo/g 3¢3 250 g5 cr o /3
/023 350 25/ XS [2:/72 /3
[oZ§ 35§ 252 g6 (7:81% A
/033 359 25/ 27 29.95% /S
/028 359 250 27 39.653 (7
/093 | 3¢/ 25/ g€ $8.9¢2| 17
X728 2¢ Z 250 & $7.200( (7
1053 3¢2 zZs! 8 ©65.31% 17
1059 362 252 89 72.7¢5| /7
(r0? oY 2S5 29 go.217 /2
Ao 36y 2s/ %7 8e-763 | I8
2 366 250 < 92.us | /%
WG 366 25/ g6 98. 50| 20
Total/Average X7 i1 7 8,85 o
Train A: Pre-Test Leak Check—- Pass @ _/0 _ "Hg
Post-Test Leak Check — Pass @__ 2 < “Hg
Train B: Pre-Test Leak Check—Pass @ __ /O “Hg

Post-Test Leak Check-Pass @__ 2 Z__ "Hg

Project No. M133003
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OH’ (0) Sorbent Trap
QUMEX Chain of Custody —/ 2/ 13

Plant/Source CAHIUE S 79 O F otr?  Test Location: Al ovTCE 7 27 7€S75

Boiler ID:_ Ao S 7 Trap ID: OL / ég §// 5

Trap__A B (Circle One)

E—-| Unspiked Spiked At: QA/QC Signature (rrap
Centified Accuracy + 10%, Traceable to NIST

z

Spike Date: ___ - Spike Time: QA/QC Signatufe spiken
[ High Flow [JcoiL [J240 mm

Estimated Hg in Section 1: ng O static Prefilter []AGS ~ []300 mm

l [*]185mm []450 mm
Sampled By: Type of Trap: 20 B
Test Start Leak Check Test End Leak Check
(Date/Time :) Pass/Fail (Date/Time) Pass/Fail

Date Time Duct Temp Sorbent Flow Rate Dry Gas Meter | Dry Gas Meter | Total Volume
(°F or °C) Trap Temp (cc/min) Liters Initial - Liters Final Pulled
(°F or °C)
Total/Average
Chain of Custody

Relinquished by Tech.: Date:
Received by: Date:
Relinquished by: . Date:
Received for Laboratory by: Date:

Make sure all of your sampling conditions prevent moisture condensation in the trap media. Moisture condensation is a major cause of breakthrough and spike

loss in sorbent traps and should be prevented at all costs. s o E
For Analysis contact us:
Ohio Lumex Co., Inc. 9263 Ravenna Road Unit A-3, Twinsburg, OH 44087 USA

Phone 330-405-0837 Fax 330-405-0847 US Toll Free: 888-876-2611
Impregnated Activated Carbon — Refer to MSDS

Deactivateghplst pRbSYFF 2603

Hurst Boiler Exhaust Duct 137 of 201 © Mostardi Platt



OHIO Sorbent Trap g/
UMEX Chain of Custody 7/ 293

Plant/Source: UN/JEASITY ar— /04 Test Location: [30% 2 OUTL£T PUST

Boiler ID: _/HUAS 7 Trap ID: oL _ / 7}‘/5;_
‘ Trap___A (B/ _(Circle One)

Unspiked Spiked At: 254, QA/QC Signature (rrap Maker) M»

Certified Accuracy + 10%, Tragéable to NIST

Spike Date:'V” Zé/ |2 Spike Time: _{{}{ S QA/QC Signature (spiker

[[] High Flow dQcoiL  [J240 mm

Estimated Hg in Section 1: ng [ staticprefiter [JAGS ~ [J300mm
BJ185mm []450 mm
Sampled By: Type of Trap: 3 Oﬁ
Test Start Leak Check Test End Leak Check
(Date/Time :) Pass/Fail (Date/Time) Pass/Fail
Date | Time Duct Temp Sorbent Flow Rate Dry Gas Meter | Dry Gas Meter | Total Volume
(°F or °C) Trap Temp {cc/min) Liters Initial Liters Final Pulled
(°F or °Q)
Total/Average r l |
Chain of Custody
Relinquished by Tech.: Date:
Received by: Date:
Relinquished by: Date:
Received for Laboratory by: Date:

Make sure all of your sampling conditions prevent moisture condensation in the trap media. Moisture condensation is a major cause of breakthrough and spikc
loss in sorbent traps and should be prevented at all costs. " o )
For Analysis contact us:

Ohio Lumex Co., Inc. 9263 Ravenna Road Unit A-3, Twinsburg, OH 44087 USA

Phone 330-405-0837 Fax 330-405-0847 US Toll Free: 888-876-2611
Impregnated Activated Carbon — Refer to MSDS

Deactivated glass and glass wool
Project No. M133003
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MERCURY SORBENT TRAP FIELD DATA SHEET
Project Name/Number: (w0 €2 £17% OF srusl AL 20 F
Sampling Locatlon: _Aue S % Ao/LEE Qe3¢ 7 4Xs277  RunNumber:__ 2

Date,__ "7 /24 fr3 Barometric Pressure: _ 22, 25
Source Condition: Test Engineer:
Dry Gas Meter No._m /3 A Y=_ J.00 % Trap Number__ /& ¥ Yo 5
Sample Train A
Stack Temp. Sorbent Trap Meter Temp. Meter Volume (Vi) Meter Vacuum,
Clock Time °F Temp. (tm) liters “Hg
24 hour * *
/230 350 25/ g9 o.o /3
/2325 355 ZSo 57 7.830 /<
/299 258 252 20 [/8.475 (&
EXTs 3¢ 7 257 g o 28.912| (7
;25O 203 250 95 38,716 (7
1257 Re ¥ 2</ 20 «8.359| /7
/o0 Se s 2se 20 Se.803| /7
/305 | 265 25/ </ 65.025 7
L Zoe Zs2 <3/ 72. 936 _+ 7
/312 | 366 Z2s/ 9 79.304 | /7
1220 | 369 252 F/ §6.552 | (7
/325 267 25/ </ 4/, 527 | 8
/330 372 2s0 g/ (oco-212 | 2o
Total/Average qo' 2 —
Dry Gas Meter No. 2% A Y= 7, 9AY Trap Number___ /2 3420 Spike Value __ 25 ng
Sample Train B
Stack Temp. Sorbent Trap Meter Temp. Meter Volume (V) Meter Vacuum,
Clock Time °F Teomp. (}m) liters “Hg
24 hour F i
/230 350 2s/ T Z o /73
/235 355 Zgo 92 2.320 /Y
/Z¢0 159 252 93 /8. 252 | ¢+
7295 3¢3 2S5/ 93 25.58 | 15
/250 2¢ 3 280 93 I¥ 1322]| /¢
2 2C ¥ 2s / 73 42,427 17
/3o0 Je s 2€o ¥ S5, 849 (&
/305 205 25/ g <& 69,0 95 /S
£3/0 266 252 79 7/ (BO I3
s 205 2c6 25/ 74 78,767 /¥
/370 se 9 S 2 g9 £29.379 ! &
/324 567 z2s/ 79 90, %S (7
S22 372 786 95 |/foo. /YO z2Z
Total/Average C\'A é
Train A: Pre-Test Leak Check— Pass @ _ /< "Hg
Post-Test Leak Check — Pass @ "Hg

Train B: Pre-Test Leak Check—Pass@__ /s "Hg
Post-Test Leak Check — Pass @ "Hg

Project No. M133003
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Owro

/JUMEX

Sorbent Trap /
Chain of Custody ’7/ 24l

Plant/Source: (AR S/ 77 OFF /433%/«61' Test Location: Aowsre cOTCE 7 fuc? TEST 1

Trap ID:

o /(LESDS

Boiler ID:_fAuiS 7
Trap__(A) B __(Circle Ong)
. — —
o .
Unspiked Spiked At: QA/QC Signature (rrap v
Certified Accuracy % 10%, Traceable to NIST
¢
Spike Date: Spike Time: QA/QC Signature (s¢
[ High Flow [Jcoi.  [J246mm
Estimated Hg in Section 1: ng [ static Prefiter [JAGS ~ []300 mm
I [*1185 mm []450 mm
Sampled By: Type of Trap: 2083
Test Start Leak Check Test End Leak Check
(Date/Time :) Pass/Fail (Date/Time) Pass/Fail
Date | Time Duct Temp Sorbent Flow Rate Dry Gas Meter | Dry Gas Meter | Total Volume
(°F or °C) Trap Temp {cc/min) Liters Initial + Liters Final Pulled
(°F or °C)
Total/Average
Chain of Custody
Relinquished by Tech.: Date:
Received by: Date:
Relinquished by: Date:
Received for Laboratory by: Date:

Make sure all of your sampling conditions prevent moisture condensation In the trap media. Molsture condensation is a major cause of breakthrough and spike

loss in sorbent traps and should be prevented at all costs.

For Analysis contact us:

Ohio Lumex Co., Inc. 9263 Ravenna Road Unit A-3, Twinsburg, OH 44087 USA
Phone 330-405-0837 Fax 330-405-0847 TUS Toll Free: 888-876-2611

Impregnated Activated Carbon ~ Refer to MSDS

Deactiv “‘%%?é%f‘ﬂi‘&'ﬁff%s

Hurst Boiler Exhaust Duct
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OHIO Sorbent Trap 7 / 2y /17
UMEX Chain of Custody

Plant/Source:ywiurR "3y o ff 18R Test Location: 4o/cé€ oorc£7 D7 #s7 Z
Boiler ID: _HLeS7 Trap ID: oL~ 123480

Trap__A_ (B’ (Circle One)

Unspiked X Spiked At: 3 5 Az QA/QC Signature (Trap Maker) &m”/_g

Certified Accuracy + 10%, Tragéable to NIST
Spike Date:'V” u/ |2 Spike Time: 01 S QA/QC Signature (SpM

L=

[] HighFlow  [JcoiL  [J240mm

Estimated Hg in Section 1: ng [ staticPrefilter [1AGS ~ [J300 mm
B185mm  []450 mm
Sampled By: Type of Trap: 3 0’5
Test Start Leak Check Test End Leak Check
(Date/Time :) Pass/Fail (Date/Time) Pass/Fail
Date Time Duct Temp Sorbent Flow Rate Dry Gas Meter | Dry Gas Meter | Total Volume
(°F or °C) Trap Temp (cc/min) Liters Initial Liters Final Pulled
(°F or °C)
Total/Average I l I l
Chain of Custody
Relinquished by Tech.: Date: :
Received by: Date:
Relinquished by: Date:
Received for Laboratory by: Date:

Make sure all of your sampling conditions prevent moisture condensation in the trap media. Moisture condensation is a major cause of breakthrough and spike
loss in sorbent traps and should be prevented at sll costs. X .

Bost Beligre: Apra2mid
For Analysis contact us:

Ohio Lumex Co., Inc. 9263 Ravenna Road Unit A-3, Twinsburg, OH 44087 USA

Phone 330-405-0837 Fax 330-405-0847 US Toll Free: 888-876-2611
Impregnated Activated Carbon — Refer to MSDS
Deactivated glass and glass wool
Project No. M133003
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MERCURY SORBENT TRAP FIELD DATA SHEET
Project Name/Number: (/A IVERSITY oK lowsA
Sampling Location;, Hu€S7 Bo/c€” Ougcf7 o207 _ RunNumber. 3

Date: 7 /247773 Barometric Pressure: 29, 2.5
Source Condition: Test Engineer: _ D7
Dry Gas Meter No. _~t1 /3.4 Y=_ /roc9 Trap Number_/ & 8 ¥/
Sample Train A
Stack Temp. Sorbent Trap Meter Temp. Meter Volume (Vi) Meter Vacuum,
Clock Time °F Temp. (tm) liters “Hg
24 hour * *
(445 | BIT Zs/ 72 0.0 (2
(950 337 250 72 2. 759 o
/455 370 252 22 /[9.820 | 17
(509 347 25/ 92 26.25¢| /8
/505 353 2.50 93 23, 28| /&
/5/0 256 25/ 23 Y% .7¢40 /&
/1575 357 252 23 55,032 I8
S 520 360 257/ 23 ©3.975| 18
525 | 30673 250 73 7/:/673| 20
/530 369 2 50 73 80.2/0| 2o
/53% 3y 2S5/ 73 87.95% 20
/S0 2372 2 50 73 94,643 20
(595 | 379 25/ 73 (00,230 20
Total/Average Q 2 7 _
Dry Gas Meter No. ~2/373 Y=_/:¢0Y TrapNumber_/ 2295 3 SpikeValue_ 25 ng
Sample Train B
Stack Temp. Sorbent Trap Meter Temp. Meter Volume (Vy,) Meter Vacuum,
Clock Time °F Temp. (tm) liters *Hg
24 hour * -
(995 3/9 25/ 74 0.0 /2
L9459 337 250 95 7.562 /Y
/1955 396 252 95 /9. 956 /6
/599 3¢9 25/ 75 28,/52| /8
/505 353 250 95 36.990| (/&
1510 3se 25/ 75 43. 93| /18
/5/5 387 252 75 50,855 /8
/520 360 25/ 95 58.256| /8
/1525 363 250 ¢ 06,827 2o
£53%0 364 250 76 75.500] 2o
(535 36 25/ 76 g4.02(| 20
1550 372 250 ydZ) 932.05p| 20
15¢s 279 25/ 26 /00./159 | 20
Total/Average q,_; 2

Train A: Pre-Test Leak Check—- Pass@_ /S "Hg
Post-Test Leak Check—Pass @__ 22 "Hg
Train B: Pre-Test Leak Check-Pass@__ /5~ "Hg
Post-Test Leak Check—Pass @__ 2 2 "Hg

Project No. M133003
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OHIQ Sorbent Trap

AYIUMEX Chain of Custody ~ _ /,. /5

Plant/Source: trvfoir 2 S1 7 0L snee B Test Location: /#o/ 2 ooTi &7 Quc. 7 T7&S 7

Boiler ID:_/ft S 7 Trap ID; oL / ég §£¢§£
Trap éAz B__ (Circle One)

o .
Unspiked Spiked At: QA/QC Signature (Trap Ma
Certified Accuracy + 10%, Traceable to NIST
Spike Date: __° Spike Time: QA/QC Signature (spken
[] HighFlow  [JCOL  [J240 mm
Estimated Hg in Section 1: ng [ static Prefiter [JAGS ~ []1300 mm
I [*]!85 mm []450 mm
Sampled By: Type of Trap: ;30 &
Test Start Leak Check Test End Leak Check
(Date/Time :) Pass/Fail (Date/Time) Pass/Fail
Date | Time Duct Temp Sorbent Flow Rate Dry Gas Meter | Dry Gas Meter | Total Volume
(°For°C) Trap Temp (cc/min) Liters Initial - Liters Final Pulled
(°F or °C)
Total/Average
Chain of Custody
Relinquished by Tech.: Date:
Received by: Date:
Relinquished by: - ) Date:
Received for Laboratory by: Date:

Make sure all of your sampling conditions prevent moisture condensation in the trap media. Molsture condensation is a major cause of breakthrough and spike
loss in sorbent traps and should be prevented at ali costs.

For Analysis contact us:
Ohio Lumex Co., Inc. 9263 Ravenna Road Unit A-3, Twinsburg, OH 44087 USA

Phone 330-405-0837 Fax 330-405-0847 US Toll Free: 888-876-2611
Impregnated Activated Carbon — Refer to MSDS

Deactivated gipssi o el¥9803
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Owio

Sorbent Trap
UMEX

Chain of Custody - /., /,3

Test Location: felc£d 7L 7 Qul 7 787

oL [24022

Trap__A ~B ) (Circle One)
[

Plant/Source: o2 Sr77 off 1ok

Trap ID:

—~—

BoilerID: Ho#s 7
1
X spiked at: 2.5 ne.
Certified Accuracy + 10%, Tragéable to NIST

Spike Date:Y2.5/12 Spike Tirhe: _{}{ QA/QC Signature (spikeryzs M‘%Z "

Unspiked QA/QC Signature (trap Mak

[

[ HighFlow  [JcoiL  [J240mm
Estimated Hg in Section 1: ng [ static Prefiter [JAGS ~ [1300mm
BJ185mm  [J450 mm
Sampled By: Type of Trap: 3 Ob
Test Start Leak Check Test End Leak Check
(Date/Time :) Pass/Fail (Date/Time) Pass/Fail
Date | Time Duct Temp Sorbent Flow Rate Dry Gas Meter | Dry Gas Meter | Total Volume
(°F or °C) Trap Temp (cc/min) Liters Initial Liters Final Pulled
{°F or °C)
Total/Average [ l
Chain of Custody
Relinquished by Tech.: Date:
Received by: Date:
Relinquished by: Date:
Received for Laboratory by: Date:

Make sure all of your sampling conditions prevent moisture condensation in the trap media. Moisture condensation is a major cause of brezkthrough and spike
loss in sorbent traps and should be prevented at all costs. " e
For Analysis contact us:

Ohio Lumex Co., Inc. 9263 Ravenna Road Unit A-3, Twinsburg, OH 44087 USA

Phone 330-405-0837 Fax 330-405-0847 US Toll Free: 888-876-2611
Impregnated Activated Carbon - Refer to MSDS
Deactivated glass and glass wool
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Appendix H - Calibration Data
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MOSTARDI PLATT

Procedures for Calibration

Dry Gas Meters
The test meters are calibrated according to Method 5, Section 5.3 and “Procedures for

Calibrating and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westlin
and R.T. Shigehara, March 10, 1978.

Analytical Balance

The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303
weights manufactured by F. Hopken and Son, Jersey City, New Jersey.

Temperature Sensing Devices

The potentiometer and thermocouples are calibrated utilizing a NBS traceable millivolt
source.

Nozzles
The nozzles are measured according to Method 5, Section 5.1.
Pitot Tubes

The pitot tubes used during this test program are fabricated according to the
specification described and illustrated in the Code of Federal Regulations, Title 40, Part
60, Appendix A, Methods 1 through 5 as published in the Federal Register, Volume 42,
No. 160; hereafter referred to by the appropriate method number. The pitot tubes comply
with the alignment specifications in Method 2, Section 4; and the pitot tube assemblies
are in compliance with specifications in the same section.
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Dry Gas Meter/Control Module Calibration Diagram

Temperature Sensors

Dry Gas Meter

Temperature Display Orifice Incline
\ / Gauge
Temperature Sensor

. @ “

I

Stack
Temperature
Calibrator y
- | -
Alr Inlet
Air-Tight
Pump Standard

Dry Gas Meter
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Stack Temperature Sensor Calibration

Meter Box # : M13 Name: LDP

Ambient Temperature : 70 °F Date : June 19, 2013
Calibrator Model #:  CL23A
Serial # : T-249465

Date Of Certification : Atigust 7, 2012

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test
Source Thermometer Temperature
Temperature (° F) Temperature (° F) Difference %
0 0 0.0
250 249 0.1
600 599 0.1
1200 1200 0.0

(Ref. Temp., °F + 460) - (Test Therm. Temp., °F + 460)
Ref. Temp., °F + 460

*100<=1.5%
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Stack Temperature Sensor Calibration

Meter Box # : M13 Name: RGO

Ambient Temperature : 75 °F Date : July 31, 2013

Calibrator Model # : CL23A
Serial # : T-249465

Date Of Certification : August 7, 2012

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test
Source Thermometer Temperature
Temperature (° F) Temperature (° F) Difference %
0 -1 G.2
250 248 0.3
600 597 0.3
1200 1199 0.1

(Ref. Temp., °F + 460) - (Test Therm. Temp., °F +460) , 100 <= 1.5 %
Ref. Temp., °F + 460
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Stack Temperature Sensor Calibration

Meter Box # : CM6 Name: LDP

Ambient Temperature : 75 °F Date : June 24, 2013
Calibrator Model # : CL23A

Serial #: T-249465

Date Of Certification : ___August 7, 2012

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test
Source Thermometer Temperature
Temperature (° F) Temperature (° F) Difference %
0 0 0.0
250 251 0.1
600 602 0.2
1200 1207 0.4

(Ref. Temp., °F + 460) - (Test Therm. Temp., °F + 460)

Project No. M133003
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Stack Temperature Sensor Calibration

Meter Box # : CM6 Name :

Ambient Temperature : 75.2 °F Date :
Calibrator Model #: CL23A
Serial # : T-249465

Date Of Cettification : November 29, 2012

AD

July 26, 2013

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test

Source Thermometer Temperature
Temperature (° F) Temperature (° F) Difference %

0 0 0.0

250 251 0.1

600 602 0.2

1200 ' 1207 0.4

(Ref. Temp., °F + 460) - (Test Therm. Temp., °F +460) , ;09 = 159,

Ref. Temp., °F + 460
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S TYPE PITOT TUBE INSPECTION WORKSHEET

Pltot Tube No: 170 Date: 7/1/2013 Inspector's Name: AHM
Type of Probe: (circle one) M2 Ms M17 Probelength: 4 f

111.4-

b

[ 5 <,

0.48 C <0, 5095 cu D-SIOE PLANE
(3716 ) 378 IN)

| e
! A Y
s L
Cm ... TUBE s ﬁf—! .
PLANES H
.at ay %
i 4 :
£ if | —— g
R L B =
L !
Pitot tube assembly ievel? X ___yes no
Pitot tube openings damaged? yes (expiain below) X __no
3= 0.5 °(<10%, 8;= 05 °(<109 z=Asing= 0.019 (in.); (<0.125 in.)
by = 15 °(<5%), b= 05 °(<59) w=Asing= 0.019 (in.); (<0.03125 in.)
1= 1 % e= 1 A= 1.111 (in) Pa= 0656 (in),Pg= 0556 (In), D= 0.375 (in.)
Caiibration required? yes X no
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S TYPE PITOT TUBE INSPECTION WORKSHEET

Pitot Tube No: 170

Type of Probe: (circle one) M2

M5 M17

Date: 8/22/2013 Ingpector's Name: LDN

Probe Length: 4 ft.

g1 5@
. |
I H | Iy W
M'E“ ---------- ) T s N
i i i
i i
i i i
Pitot tube assembly ievel? X __yes no
Pitot tube openings damaged? yes (explain below) X__no
a= 1.5 °(<109, 8= 0 °(<10% z=Asing= 0.000 (in.); (<0.125in.)
by = 1 °(<5%, b= 0 °(<59) w=Asing= 0.010 (in.); (<0.03125 In.)
v= 0o ° o= 05 A= 1122 (in) Pa= 0561 (n).Ps= 0561 (n).Di= 0375 (in)
Calibration required? yes X no
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§ TYPE PITOT TUBE INSPECTION WORKSHEET

Pitot Tube No: 203 Date: 7/172013 Inspector's Name: AHM
Type of Probe: (circle one) M2 MS M17 Probelength. 4 #

"_7_‘

i

/) NO'

TE:
L oS Qe <L e
lj fa =Py kn

_ LONGITUDINAL
TUBE AXIS )

0.48 €M €0, €0.85 CW 8D PLANE
(3718 IN.) (3/8 IN.)

i 2 :
A =>e
 —— THRE ahE v z
[ AN R I i
5 i
obewmG, e P o
PLANES |
I A
oo
i H tH g eae
WO D =y
i ] i
i | i

Pitot tube assembly ievel? X yes no

Pltot tube openings damaged? yes (explain below) X __no
=z 1 (<100, = 05 °(<10%) z=Asing= _0.046 (in.); (<0.125in))
b= _05 (<57, b= 15 °(<5°) w=Asing= _0.009 (In.); (<0.03125 in.)
y= _25 " 8= _05 A= 1052 (in) Pa= 052 (n).Ps= 0526 (in), D=

Calibration required? yes X no
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8 TYPE PITOT TUBE INSPECTION WORKSHEET

Pitot Tube No: 203 Date:

8/22/2013

Inspector's Name:

Type of Probe: {circle one) M2 M5 M17 Probe Length: 4 f
s
H i "3‘
3 I
A A
\ 1}
.
, ASIDE PUANE
L A NOTE: '
—LoNGTUDINAL O A .83 O<R <150 B
L . E B o Py
048 CM €D, €0.95 CM BT PUNETT
{3/16 m.) (3/8 I\.)
i
... TR KB,y T
- e
PLANES H
svemse i i - ‘ B N
RS :J ] el B e e, M
P
i i
Pltot tube assembly level? X__yes no
Pitot tube openings damaged? yes {explaln below) X__no
as= 2 °(<10%), g= 0 °(<109 z=Asing= 0.046 (in.); (<0.125 in.)
by = 1 °(<5%), b,= 15 °(<5°) w=Asing= 0.018 (In.); (<0.03125in.)
- 25 ° 6= 1 %A= 1086 (n) Pa= 0.528 (n),Pe= 0528 (in), D=
Calibration required? yes X __no
Project No. M133003
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Nozzle Calibration Sheet
Set No. 7

Nominal Diameter | .120 | .175 | .200 | .230 | .250 | .275 | .300 | .310 | .375 | .425 | .500

Nozzle Diameter 18 | 174 | 212 | 239 | 245 | 272 | 317 { 332 | .358 | 432 | .495

Nozzle Identification | 7-4 | 7-6 | 7-7 8 7-8 9 7-10 | 7-11 | 7-12 | 4-14 | 6-16
Number
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Hurst Boiler Exhaust Duct 162 of 201

© Mostardi Platt




i MWeemmar mmmmﬁw,;
N s meqam

L £ =

: t ;

2 -

L L ) IRt e . A : R . o ¥ i X
et S SN R b 18 g 4 o i T o e .

September26,2012 ¢l S SRR BRI | Tl il P TR TINE R e
e M&JennaMacch:one AR R R e R T e e e T
' ' Mostardi-Platt . g S R A TR e B |
R Tt D o S b A

. Elminrst, I 60126

i ’I’he follcwmg isa cahbrauon report for one weight set #02 Welghls Wea'e whbmted, m:g e

. an Ohaus balance MIN GAT10 /N 2535, agains WeighingSotuions Weight e
7 SINESS9. '

_‘* Sy ._,-.4_:’ LA 42

p Nommalvalue 3 Asmed
o 50000@1 s, Mt o G O et B e g

e PAO(BCUNG, RIRBE0RT ey T BT T R el gt SR e e i g LT BT
v, .. HurstBojler ExhgustDuct \ - - " T pTC U oo 483af201 T co U e U @ Mostard Platt - <



At S A6

00911 '0OVIIHO sainsesy B siybisp Jo neaing
IAVY WITHVH N vL-0LEE jelyd neaing
“ONI “SNOLLNTOS ONIHOIEM

:0] panssj @u\ : !Hm

‘sgolnep Buiybiom 1o} aoo siyy yim uoensibal 1oy
sjuswaiinbal jje 19w sey Auedwiod pawieu ayj jey} Ajnieo o0} st siul

uopeisiboy jo ajeoyan Auedwon sonieg paidjsiboy

sainsesyy pue siybiaps Jo neaing
€102/82/20 saudx3

:1equinN uogensibay
ain}nauby jo Juswpedaq

5k TR T e

Project No. M133003

© Mostardi Platt

164 of 201

Hurst Boiler Exhaust Duct



Registered Technician - Registration Cards

The Department of Agriculture requires that all persons
selling, Instaliing, servicing, repalring, or reconditioning
weighing or measuring devices used In trade or
commerce be registered.

|

!

I

This Technician has met all of the qual ifications i
of the State of iBinois and Is currently registered with i
the lifinois Daparimant of Agriculture in good standing. i
i

I

i

|

I

i

Burseau of Welghts & Measures
Telephone (217) 785-8301
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 Primary sn[nam culbﬁal o Date:
Descrption of %'lelghts

Shnd!rd SetUsed -
"o Calibratedidue .

_"_:‘03-17-10111-17,1 ST
Q. -08-47-10/11-17-40 -~ 7.8¢
4Q " 08:47-10/17-17-10- ~ "800
K594 _';';;_03-17-10!11 A7- 10‘;" B
4 "-gjﬁa-ﬂ -10111-1

1Q .08-17-10/1117:40

4Q° 08-17-10/11-17-1

G 08-17-10/11-47:10"
04Q"08-17-10/11-17-10 -

4Q° 08-17-10111:17210. " 7,84

4Q 0817101111710 - "7.847" "

4Q '08-17-10/11-17-10 - ~ 784" -
| ':'-‘.;:oa 11-10;11-1? m-_ .18

dwmmmmmhﬁ:{miﬂsmm_ H&Lﬂawﬁ&qw v : A
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WEIGHING SALES-SERVICE-RENTALS PHONE

3310-14 N. HARLEM AVENUE 773-836-2800
SOIII;II?:IONS CHICAGQO, IL 60634 FAX
773-836-2891
CALIBRATION REPORT
Company Namew Model # 614' /O
Date \fflﬂ)‘EM BEL 26, 2p/2~ Serial/ID # 2525
Location LAA Manufacturer ___(OAGu
Weight Set # £ Sf,? Tolerance f 0.05" %

Capacity __/MJ Before Cal.: After Cal.:
Readability ____ Q./ny

Weight # 1 &/g? ) 000/ 4 0. 000/ §
Weight # 2 LYy l. 000/ § [- 80005
Weight#s__LL7 /0. 600 37 ZQ,Qanf

Weight # 4 40 g 50,0 67 20,0600
Weight #5 {004 /00, 80 [[’79 /00, 800() v

Accept Reject
Linearity __\é —_
Cornerload \/ =
Repeatability Z -
Hysteresis _L

Comments eaned and adjusted calibration to N.I.S.T. jcations. o)

~ /]
[ /ﬂj%w r7 f%
\>g WEIGHING

T/ T SOLUTIONS
679

State Of IL Registration
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CALIBRATION SUMMARY

Project Number: p.j32p03 Date: /o013
Client: U _0f Towa - Oupdale Operator: 2 EA
Test Location: Hoce} Boidss Poci Box Truck: ¢
Analyzer CalLevel | CylinderiD Expected Actual Difference Cylinder Cylinder
Type, SN, Serial CalValue | Response As % of Pressure Expiration
and Span Number Span (psi) Date
NOx Zero b,y
Mid | ccates3r | w5y 7 1/ /s~
High |cc yas597| 90> G5O {115 /o
SO, Zero
Mid
High
CO; Zero Op
Mid 373823 | [y 0q woo | 1/3/451
High |-c/94r9a | 1820 soo | /s
0, Zero 0.2
Mid |sauronsad /111 1800 | @ /2 sy
High | ccgjmar | 22 /7 o | L)y
CO Zero v
Mid [c.jcoqw| 75./5 {200 '*//My
High |eccGsvr7 | 2144 [49e0 3/78,“5v
poy  DONYIGRY
o puos W05hs
0s 4o, D19upl feuge

Project No. M133003
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Cllent: University of lowa Test Location: Hurst Boller Exhaust Duct

Facliity: Oakdsle Renewable Energy Plant Date: 7/24/13
Project #: M133003 Operator: Jim Rabertson
Operating Condition: Normal
Probe Length: ft Point Markings (including port length):
Probe Type: Extractive Point # inches
Sample Plane: Horizondal 1 13.01
Port Length: 6.00 in. 2 27.00
Port Size (dlameter): 8 In. 3 40.99
Port Type: Flange
Duct Shaps: Rectangular
Length (traverse side of duct): 3.5 ft
Width: 5.5 ft
Location of Test Ports: Side of duct
Duct Area: 19.25 §q. Ft.
Equivaient Diameter Rectangular Duct: 4278
Upstream Diameters: >5
Downstream Diameters: >2
Number of Ports Sampled: ]
Number of Points per Port: 4
Total Number of Traverse Points: 20
[ nal e
Type Setting Cylinder ID Cylinder Value Speymar i E‘I’)}_“ iﬂ n m‘ . usnalm’,&
Zero 0 oﬁ 0.00%
NOx ppmvd mid C266735 45.54 45.50 0.04% 1171412015 700
High Cm_ 7 980.2 89.60 .67% 11/27i2020 850
Zero 0 -0.10 .34%
CO ppmvd Mid CC152730 15.18 18.20 -0.07% 41412014 1700
High CCo8477 20.45 20.70 -0.85% 3/28/2014 1900
Zero 0 -0.01 0.05% .
02 % (dry) Mid SG9170110BAL 11.68 11.08 0.05% 4/11/2021 1800
High CCo1385 2217 2217 0.00% 8/265/2015 550
28ro a_ 0.08 -0.32%
€02 % (dry) Mid___ CC273823 10.08 10.12 0.21% 1/al2021 500
High CCi79549 18.7 18,93 123% 711212016 650
Response Time Data _
Type RM Analyzer Make/Model| RM Analyzers/in | Analyzer Span | RM Gas Span
NOx ppmvd TECO 421-HL 0811416285 100 £80.2
CO ppmvd TECO 48C 040570585 100 20.45
02 % (dry) Sevomex 1440 0144D1/4446 25 22,17
COZ % (dry) Sevornex 1440 0144D174446 20 10
Start 85% Responss Time {min)
Upscale 1.6
Downascale 1.5

Mostardi Platt Template Rev. 3/20/13
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Client: University of lowa
Facllity: Oakdaie Renawable Energy Piant

Location: Hurst Boiler Exhaust Duct
Date: 7/24/13

Fuel Type: Wood Operator: Jim Robertson
Fuel Factor: 8335.82 Project #: M133003
Diluent: 02 % Fuel Factor; by Standard
NOx ppmvd Comrection Data _ _ —
Run # Cma Precat i | Pre zer0 Post zero Co Cm [o Cgas | Span Blas Span Drift Zero Bias Zero Drift
45.54 45.70 45.70 0.10 .10 0.10 4570 | 36.40 36.3 -0.22 0.00 -0.11 0.00
- 45.54 45.70 45.90 0.10 .10 0.10 45.80 | 34.60 34.4 0.44 0.22 0. 0.00
3 45.54 45.90 45.60 0. 0 0.10 45.75 33.40 33.2 -0.11 -0.33 0. 0.00
CO ppmvd Correction Data _ - —
Run # Cma Precai Postral | Pre zero Post zero C¢ Cm 4 G Bias n Drift Zero Blas Zero Drift
.10 .00 0.20 0.0 .10 .05 .20 2 0.68 0.34 -0.34 -0.68
F 00 15.10 0.00 0.0 .00 .05 .10 0.34 0.34 -0.34 0.00
10 | 1500 0.00 0.00 .00 5.05 26 2 0.68 034 0.34 0.00
02 % ‘dy) Correction Data _
Run # Cma Precai Postral | Pre zero Post zero Co Cm [4 Span Bias Span Drift Zerg Blas
.89 .82 .88 0.01 0.01 .01 .91 .31 4 .41 014 -0.08
2 .89 .89 1.80 ,01 0.02 .02 .80 .03 A .36 0.05 0.14
3 89 .80 .88 .02 0.01 .02 .89 07 K 45 0.09 0.05_
CO2 % (dry) Correction Data — —
Run # Cma Precal Postral | Pre zero Post 2er0 Cm [¢ Ci | Span Blas Span Drift Zerp Blas Zero Drift
0.08 10.08 10.09 0.07 0.07 .07 0.09 .36 .4 : 0.05 -0.05 0.00
0.08 0.09 10.08 .07 0.07 .07 0.08 .61 .6 0.05 -0.05 0.00
0.08 008 | 10.08 .07 0.07 .07 0.06 | ©9.60_ € 0.00 005 0.00
Calibration Corrected Data
Run st End NOx 02% co
Run # Date Time Time ppmvd €02 % (dny) {dry) | ppmvd
7241 0:16 11:38 36.3 .4 4 5
2 71241 2:29 13:48 34.4 X: 4 3
3 7124} 4:45 16.! 33.2 I: 1 .
Mostard! Platt Template Rev. 3/20/13
Project No. M133003
Hurst Boiler Exhaust Duct 172 of 201 © Mostardi Platt



Client: University of lowa

Facliity: Oakdale Renewabie Energy Plant

Project #: M133003
Test Locatlon: Hurst Boiler Exhaust Duct
Operating Condition: Normal

€O ppmyd 02 %(dry) €02 % (drv)
0.00 002 0.05

Date: 7/2413
Linearity Cal/Pre 1 Cal
lme NOx ppmvd
7:08 45,50 im X
7.07 4540 0.00
7:08 4580 0.00
7:00 71.60 0.00
7:10 89.80 th 0.00
741 89.30 0.00
7:12 89.20 0.00
7:3 668.10 0.00
7.4 0.70 0.00
7:16 0.10 0.10
7:18 0.10 0.10
717 0.00 Iz 0.10
7:18 0.00 0.10
719 0.00 0.10
7:20 0.00 0.10
721 0.00 0.10
7:22 0.20 0.10
723 0.00 0.10
724 0.00 0.10
7:26 0.20 -0.10
7:28 0.00 -0.60
7127 0.00 <0.60
7:28 0.00 £.30
7:29 0.00 0.00
7:30 0.20 0.00
73 0.10 £0.10
732 0.10 0.10 iz
733 0.10 8.40
7:34 0.00 15.20
7:35 0.00 16.20 im
7:38 0.00 16.20
7:37 0.00 19.00
7:38 0.00 28.60
7:39 0.00 28.70 ih
748 4520 0.80
7:49 4520 0.60
7:50 37.60 200
7:51 1.00 1220
7:52 0.10 15.10
7:63 0.10 16.20
7:64 0.10 1520
7:86 0.10 14.20
7:68 0.10 3.80
7:57 0.10 0.10
7:58 0.10 0.10
7.69 0.10 0.10
8:00 0.10 0.10
8:01 0.10 0.50
8:02 0.10 0.80
8:03 0.10 0.60
807 0.10 10.50
8:08 0.10 29.60
8:09 0.10 12.70
813 0.10 2290
8:14 0.00 48.70
8:24 45.90 0.60
.25 45.70 m 0.80
9:28 45.00 0.80
827 11.30 12,80
9:268 020 16.10 m
9:29 .10 16.10
9:30 0.10 2 7.50
9:31 0.10 0.60
832 0.10 a.80
:33:00 D.20 0.60
9:34:00 0.30 080
9:19:00 0.10 0.10
820,00 4.90 0.20 T
8:21:.00 4220 080
9:22:00 46.00 0.0
9:23:00 45.90 0.60
Mostard] Platt
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0.03
0.01
0.01
0.01
0.01
17.60
250
2251
2238
2214
22,18
22.16

11.80

144
0.04
o.m

7.16
0.0z

0.02

0.03
0.02

0.02
1047
11.80
1161
11.91
11.82

0.01
0.03

0.03
0.03

0.06
0.06
0.08
0.08
0.08
0.06
D.06
0.08
0.08
0.06
0.08
0.08
0.06
0.08
0.08
0.06
0.08
082
10.17
1021
10.21
10.12
10,12
18.63
18.83
14.47
0.12
0.09
0.08
0.11
0.08
0.07
0.07

011
0.08
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Chient: Universlty of lowa Test Location: Hurst Boller Exhaust Duct

Facliity: Oakdala Renewable Energy Plant Operating Condition: Normal
Project #: M133003 Date: 7/24M3
Post 1/Pre 2 Post 2/Pre 3
Time NOx pomvd €0 ppmvd 02 % (dry) £02 % (dry) Yime NOx ppmyd COppmvd 02 % (drv) €02 % (dey)
11:48 0.10 z 0.00 z o.01 z 10.08 m 13:62 0.60 080 0.03 10.06
11:49 0.10 0.00 0.01 10.09 13:83 0.10 z 0.00 2 0.02 z 10.08 m
11:60 0.80 0.10 .03 283 13:54 16.80 o.10 005 178
11:81 44,90 0.40 0.03 0.13 13:856 45.80 0.50 0.04 Q.13
11:52 45,70 m 0.50 0.03 011 13:58 48.00 0.60 0.03 0.1
1183 45.40 0.50 0.03 0.10 13:57 4580 m 0.80 0.03 0.10
11:54 17.90 820 0.02 0.09 13:68 2510 3.00 0.03 0.09
11:58 0.20 14.50 0.02 0.08 13:59 020 13.40 0.02 0.08
11:58 0.10 156,00 0.02 0.08 14:00 0.10 1610 m 0.02 0.08
11:67 0.10 16.00 m 0.02 0.07 14:.01 a.10 13.30 843 0.08
11:68 0.10 12.30 1011 0.07 14:02 Q.10 3.00 11.69 0.07 z
11:69 0.10 2.10 11.89 m 0.07 2 14:03 0.10 0.60 11,80 m 0.08
Post 3
Time NOx ppmvd €O ppmvd 02 % [dryv} €02 % (dry)
16:04 0.10 z 0.00 z 0.01 z 10.08 m
16:05 0.30 0.00 0.01 9.25
18:06 25.40 0.10 0.03 0.23
16:07 45.60 m 0.50 0.03 0.13
18:08 45.30 0.50 0.03 0.11
16:08 44.50 0.70 0.03 0.10
16:10 8.90 8.30 0.02 0.08
16:11 0.20 14.80 0.02 0.09
16:12 0.10 15.00 m 0.02 0.08
18:13 0.10 13.50 813 0.08
18:14 0.10 3.20 11.87 0.07
18:16 0.10 0.60 11.88 m 0.07 z
Mostardi Platt Template Rev. 3/20/13
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NO2 to NO Converter Test

Client: University of lowa Conv. Temp: 633 °C
Faclilty: Oakdale Renewable Energy Plant Max: 41.6 ppm
Location: Hurst Boller Exhaust Duct Min: 41.0 ppm
Date: 7/24/13 % of Max: 144 %
Project #: M133003
Pre-Calibration Test Post-Callbration  Cal
Time NO.  CalElag Time NO, Iime  NO, Fiag
0:12 02 =z 0:39 416 Max 1:15:00 03 =z
0:13 12.9 0:40 416 Max 1:16:00 54
0:14 91.3 0:41 415 1:17:00 39.5
0:15 93.5 0:42 41.3 1:18:00 45.4
0:16 90.0 0:43 41.3 1:19:00 457 m
0:17 904 h 0:44 41.3
0:18 84.5 0:45 413
0:19 212 0:46 413
0:20 15.8 0:47 41.2
0:21 17.5 0:48 41.2
0:22 30.6 0:49 41.3
0:23 48.6 0:50 413
0:24 48.6 0:51 41.3
0:25 462 m 0:52 41.3
0:53 414
0:54 414
0:55 414
0:56 41.4
0:57 41.4
0:58 41.4
0:50 414
1:00 41,2
1:01 41.1
1:02 411
1:03 41.1
1:04 411
1:05 411
1:08 411
1:.07 410 Min
1:08 410 Min
1:09 41.1
PRE-CAL RESULT POST-CAL RESULT
zero 0.2 zero 0.3
mid 0.73% mid 0.18%
high 0.22%
Type RM Analyzer Make/Model | __RM Analyzer s/n Analyzer Span | RM Gas Span
NOx ppmvd TECO 42|-HL 0611416295 90.2 90.2 1 -
Difference, % of| Explration| Final Bottle
Type Setting Cylinder ID Cylinder Value Analyzer Response Span Date Pressure, PSI
NOx Zoro 0 0 0.20 -0.22% 1/0/1900 0
d Mid CC266735 45.54 46.20 -0.73% 11/14/2016 700
ppmy High CC422847 90.2 B0.40 0.22%___|11/21/2020 650
Mostardi Platt Template Rev. 3/20/13
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Cllent: University of lowa
Facllity: Oakdale Renewable Energy Plant

Project #: M133003

Location: Hurst Boller Exhaust Duct
Date: 7/23/13
Operator: Jim Robertson

Calibration Gases

Difference, % of] EXpiration | Final Bote |
Type Setting Cylinder iD Cylinder Value ':'n:lyznt:re er;nc: ° 7)319 Pmsur:, P;I
Zero 0 =0.01 0.05%
02% Mid SGO17011BAL 11.89 12.00 -0.05% 471112021
High CC51395 2217 22.18 -0.05% 6/25/2015
Zero 0 0.03 -0.18%
co2% Wid COT380 10.08 10.02 0.32% 1732021
High CC179549 18.7 18.74 0.21% 711272016
Response Time Data
Type RM Analyzer sin Analyzer Span | RM Gas Span
02% 0144D1/4448 25 2217
€02 % 0144D1/4446 20 18.7
Start 95% Response Time (min)
Upscale
Downscale
Project No. M133003
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CHent: University of lowa Location: Hurst Bajler Exhaust Duct

Facliity: Oakdale Renewable Enargy Plant Date: 7/23/113

Fuel Type: Wood Operator: Jim Robertson

Fuel Factor: 8240 Project #: M133003
Dlluent: 02 % Fuse! Factor: by Standard
02 % Carrection Data —

Run # | | |_Prezero | Post Co Cm C (@ Span Bias Span Drift Zero Bias
-1 89 11.98 88 .03 0.00 .02 .98 10.06 10.1 .08 .00 -0.05 -0.14
-2 .88 8 B8 .00 0.00 .00 .88 .71 0.7 .08 .00 -0.08 0.00
< 99 1108 88 .00 0.00 .00 1188 | 853 9.5 .09 .00 -0.05 0.00

CO2 % Corruction Data - _ _

Run # cma Precal | Postcal | Prezero | Post zero Cm [ [¢ Span Bias Span Drift Zero Blas Zero Drift
5 0.08 1007 | 10 0.08 .07 1 10,08 | 1060 € 0.43 .16 02 .05
-2 0.08 0.10 10.4 a.07 07 .07 10.10 0. 0.8 -0.43 .00 0.2 00
K 0.08 010 | 10.9 0.07 07 .07 10.10 | 19, 1 2.4 .00 2 .00

COma = Concentration of Cal Gas C = Average value of test Co=Average Pre and Post Zero
Cm=Average Pre and Post Span Cgas = Comrected gas value of test
Cafibration Correctsd Data
Run End
Run # Date Start Time Time Cco2% 02%
- I7<] 1205 306 0. 101
s 71237 13.05 4:05 0. 7
-3 1231 14:] 5:01 . .5
Averaga 10.9 9.8
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Client: University of lowa
Facllity: Oakdale Renewable Energy Plant
Location: Hurst Boiler Exhaust Duct
Date: 7/23/13
Project #: M133003

Linearity Cal/Pre 1 Cal

Time 02% co2%
7:18 0.03 1874 ih
7:17 -0.01 iz 1873
7:18 0.09 13.25
7:19 0.00 1002 im
7:20 13.35 3.04
7:21 22.18 ih  0.06
7:22 22.19 0.05
7:23 10.92 0.07
7:24 12.00 im 003 iz
7:30 0.02 10.03
7:31 1.43 8.87
7:32 1.77 0.18
7:33 11.84 0.07
7:34 11.85 0.05
7:35 11.88 0.04
7:36 11.94 0.04
11:62 0.03 z 1007 m
11:53 0.97 9.26
11:54 11.78 0.20
11:55 11.98 0.10
11:56 11.98 m 008 z
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Client: University of lowa Location: Hurst Boiler Exhaust Duct
Facllity: Oakdale Renewable Energy Plant Date: 7/23/13
Project #: M133003

Post 1-1/Pre 1-2 Post 1-2/Pre 1-3
Time 02 % C02 % Time 02 % CO2 %
16:32 0.01 1010 m 16:32 0.01 1010 m
16:33 0.01 10.10 16:33 0.01 10.10
16:34 0.00 z 10.10 16:34 0.00 z 10.10
16:35 0.00 10.11 16:35 0.00 10.11
16:36 0.00 10.11 16:36 0.00 10.11
16:37 4.42 6.33 16:37 4.42 6.33
16:38 11.93 0.15 16:38 11.83 0.15
16:39 11.96 0.11 16:39 11.96 0.11
16:40 11.97 0.10 16:40 11.97 0.10
16:41 11.98 0.09 16:41 11.98 0.09
16:42 11.98 0.08 16:42 11.98 0.08
16:43 11.98 m 0.07 z 16:43 1198 m 007 Y4

Post 1-3

Time 02 % CO2 %
16:32 0.01 1010 m
16:33 0.01 10.10
16:34 0.00 Zz 10.10
16:35 0.00 10.11
16:36 0.00 10.11
16:37 4.42 6.33
16:38 11.93 0.15
16:39 11.96 0.11
16:40 11.97 0.10
16:41 11.98 0.09
16:42 11.98 0.08
16:43 11.98 m 0.07 z
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Client: University of lowa

Fuel Factor: 8820

Location: Hurst Boer Exhaust Duct
Date: 7/23/13

Operator: Jim Robartson

Project #: M133003

Diluent: 02 % Fuel Factor: by Standard
02 % Comnection Data — .
Run # [« Precal Postcal | Prezero | Postzero Co om [o Cgas _SLDT'CM__Z&:DM
- .89 11.88 88 0.00 0.00 0.00 .98 10.95 11.0 0.08 0.00 .06 600 |
-2 1.88 .58 .98 0.00 0.00 ,00 .08 10.80 106 w 0.00 -0.05 .00
X ) 88 .98 0.00 0,00 0.60 66 | 0.91 8.9 0.09 .00 0,05 0.00
— i =l L. -
CO2 % Correction Data — _ -
fun # Ccma Precal | Postcal | Prezero | Postzero Co Om [4 Coas SpanBlas | Span Drift Zero Bias Zero Drift
- 0.08 10. 0. 0.07 0.12 .10 0.11 980 B.8 0.53 0.11 -0.48 .27
-2 0.08 0. 0.12 0.12 0.12 10.10 10.1 0. 0.00 048 .00
K 0.08 0. 0.12 0.12 . 012 | 1060 10.8 0,53 0.00 048 .00
Cma = Concentration of Cal Gas C = Average value of test Co=Average Pre and Post Zero
Cm=Average Pre and Post Span Cgas = Corrected gas vaiue of test
Calibration Corvected Data
Run End
Run # Date Start Time Yime €O2% 02%
5 77z 7.0% 15:03 9.8 10
2 7123] 18:0: 18:03 101 08
23 18 162 10.8 8.
Average 10.2 105
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Client: University of lowa
Facliity: Oakdale Renewable Energy Plant
Location: Hurst Boller Exhaust Duct
Date: 7/23/13
Project #: M133003

Linearity Cal/Pre 2 Cal
Time 02% CO2 %
7:16 0.03 1874 ih
717 -0.01 iz 1873
7:18 0.09 13.25
7:19 0.00 1002 im
7:20 13.35 3.94
721 22.18 ih 0.08
7:22 22.19 0.05
7:23 19.92 0.07
7:24 12.00 im 003 iz
16:32 0.01 1010 m
16:33 0.01 10.10
16:34 0.00 z 10.10
16:35 0.00 10.11
16:36 0.00 10.11
16:37 442 6.33
16:38 11.93 0.16
16:39 11.96 0.11
16:40 11.97 0.10
16:41 11.98 0.09
16:42 11.98 0.08
16:43 11.98 m 007 z
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Client: University of lowa Location: Hurst Boiler Exhaust Duct
Facility: Oakdale Renewable Energy Plant Date: 7/23/13
Project #: M133003

Post 2-1/Pre 2-2 Post 2-2/Pre 2-3
Time 02% €02 % Time 02 % cO2 %
20:18 0.00 z 1012 m 20:18 0.00 z 1012 m
20:19 0.00 10.12 20:19 0.00 10.12
20:20 5.34 5.58 20:20 5.34 5.58
20:21 11.96 0.16 20:21 11.96 0.16
20:22 11.98 m 0.12 z 20:22 1198 m 0.12 z

Post 2-3

Time 02% C02 %
20.18 0.00 z 1012 m
20:19 0.00 10.12
20:20 5.34 5.58
20:21 11.96 0.16
20:22 11.98 m 0.12 z
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Chient: University of Xawa
Facliity: Oakdale Ranawabla Energy

Fuel Type: Coal, Sub-Bituminous

Plant

Location: Hurat Boller Exhaust Duct
Date: 7/23824/2013
Operator: Jim Roberson

Project No. M133003
Hurst Boiler Exhaust Duct
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Fuel Factor: 8820 Project #: M133003
Difuent: 02 % Fuel Factor: by Standard
02% ¢ Data _ _
Run # Cma Precal Postcal | Prezero | Post zero Co 4 Cgas Span Bias Span Drift Zero Bias Drift
- .88 88 12, 0.00 .02 0.01 12.00 | 10.14 10. -0.06 .14 -0.14 0.09
-2 ] 2.01 12, 0.02 02 | 002 12.01 10.72 10.7 -0.06 .00 0.14 0.00
X 99 201 | 12 0.02__ 02 002 | 101 | 10.24 102 005 .00 -0.14 0.0
CO2 % Cormection Data _
# Cma Precal | Postcal | Pre zer0 Post zexro Co C Caas Span Bias Span Drift Zero Bias Zero Drift
- .08 10.12 1013 0.12 0.10 1 10. 1080 0. -0.58 .05 £.37 -0.11
o2 .08 10. 10.13 0.10 0.10 1] 0. 10.10 0. -0.59 .00 -0.37 0.00
X .08 10, 10.13 0.10 0.10 10 | 10 10.50 0, 058 .00 037 0:60
Cma = Concentration of Cal Gas C = Average valua of test Co=Average Pre and Post Zero
Cm=Average Pre and Post Span Cgas = Comected gas value of test
Calibration Corrected Data
End
Run # Run Date |Start Time Time CO2% 02%
X 72313 2118 | 2218 X X}
32 72313 32:18__| 2318 0 7
X 72382413 | 251181005 .6 2
Average 104 .
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Cllent: University of iowa
Facility: Oakdale Renewable Energy Plant
Location: Hurst Boiler Exhaust Duct
Date: 7/238&24/2013
Project #: M133003

Linearity Cal/Pre 3 Cal

Time 02% C02%
7:16 0.03 1874 ih
7:17 -0.01 iz 1873

7:18 0.09 13.25

7:19 0.00 10.02 im
7:20 13.35 3.94

7:21 22.18 ih  0.06

7:22 22.19 0.0

7:23 19.92 0.07

7:24 12.00 im 0.03 F4
20:18 0.00 z 1012 m
20:19 0.00 10.12
20:20 5.34 5.58
20:21 11.96 0.18
20:22 11.98 m 0.12 z
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Client: University of lowa
Facility: Oakdale Renewable Energy Plant

Project #: M133003
Post 3-1/Pre 3-2

Time 02 % CO02%
0:08 0.06 10.09
0:09 0.02 z 1013 m
0:10 9.84 1.85
0:11 12.00 0.12
0:12 12.01 m 0.10 2
Post 3-3
Time 02 % cC02 %
0:08 0.06 10.09
0:09 0.02 z 1013 m
0:10 9.84 1.85
0:11 12.00 0.12
0:12 12.01 m 0.10

Project No. M133003
Hurst Boiler Exhaust Duct

Location: Hurst Boiler Exhaust Duct
Date: 7/23824/2013

Post 3-2/Pre 3-3
Time  02% c02%
0:08 0.06 10.09
0:09 002 2z 10.13
0:10 9.84 1.85
0:11 12.00 0.12

0:12 1201 m 010
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Appendix | - Gas Cylinder Calibration Sheets
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Airyas

Alrgas Specialty Gases

CERTIFICATE OF ANALYSIS = acvme
(773) 785-3000 Fax; (773) 785-1928

Grade of Product: EPA Protocol wwsseon

Part Number: E02Ni99E15A0163 Reference Number. 54-124345626-1
Cylinde- Number: CC266735 Cylinder Volume: 144 Cu.Ft.
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12012 . Valve Outlet; 660

Gas Code: NO -Analysis Date: Nov 14, 2012

Explration Date: Nov 14, 2015

Certificaticn performed in accordance with "EPA Tracenbllity Pmml lorAmy und Ccrilﬁmhon of Gmu cdbmﬁm smmarda (May 2012)" documani EPA 600/R-12/531,

Using the =s6ay procedures fisted. Analytical Methodology does not require t | Inte: has a total analylical unoeﬂahty as staled bolow
wllh a canfidenca leve! of 85%. There are no significant impurities which affect the usa of this cafibratk i All jions are on a vok basis unless
otherwise noted.

Do Not Use Thia Cylinder below 100 psig, Le. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative
Concentration Concentration Mathod Uncertainty
NITRIC OXIDE 45.00 PPM 45.54 PPM . G1 +/- 1% NIST Traceable
NITRCGEN ] Balance
Total cxides of nitrogen ’ 45.62 PPM For Reference Only
CALIBRATION STANDARDS
Type LotiD . Cylinder No Concentration Expiration Date
Ni’RM.NO 10061118 CC283701 49.7'3PPM NITRIC OXIDE/ Jul 23, 2016
ANALYTICAL EQUIPMENT
Instrument/Make/Modet Analytical Princlple . Last Multipoint Callbration
Nexus 470 AEP000D428 . FTIR Nov 05, 2012

Trlad Data Available Upon Request

roved for Releas‘é

Page 1 of 54-124345626-1
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Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO02NI9SE 15A3576 Reference Number. 54-124345626-2
Cylinder Number:  CC422847 Cylinder Volume: 1443 CF
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12012 Valve Outlet: . 660
Gas Code: NO Analysls Date: Nov 27, 2012
Expiration Date: Nov 27, 2020
e —— — e —— —__

This cylinder has been analytically certfied s direct racsabla to NIST with a total analytical Uncertainty s stated below with a confidence fevel of B5%, In accordarce with
Alrgas ISO procsdures. There are no significant Impurities which affsct the use of this calibrafion mixtura. All concenlrations are an a volume/volume basls unless otharwise

noled,
Do Not Usa This Cylinder Below 150 psig. l.e. 1 Mage Pascal
ANALYTICAL RESULTS

Component Requested Actual Protocal Totat Relative

Concentration Concentration Method Uncertainty
NITRIC OXIDE 80.00 PPM 80.20 PPM G1 . #+-1% NIST Tracasable
NITROGEN Balance
Total oxides of nitrogen 90.26 PPM For Reference Only

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Expiration Date
NTRM/NO * 11060518 CC33t279 101.2 PPM NITRIC OXIDENITROGEN Feb 16, 2017
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multlpoint Callbratior:
Nexus 470 AEPD000428 FTIR Nov 05, 2012

Triad Data Availabie Upon Request
Notes:

Approved for Release =
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Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO2NI99E15A1129 Reference Number: 54-124258263-12
Cylinder Number: CC152730 Cylinder Volume: 1443 CF
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: NONPGVP Valve Outlet: 350

Gas Code: CO,BALN Certification Date:  Apr 04, 2011

Expiration Date: Apr 04, 2019

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Anelyticel Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncasriainty as stated below with & confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concantrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cninder below 100 E&lﬂl le.0.7 meﬁ&&ls.

ANALYTICAL RESULTS
Component Requested Actual Protocol Totai Reiative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 15,00 PPM 16.19 PPM G1 +/- 1% NIST Traceable  03/28/2011, 04/04/2011
NITROGEN Balance
SESSEERESS s
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertalnty Expiration Date
NTRM/CO 05120311 CC180115 49,33 PPM CARBON MONOXIDEMNITROGEN +-0.7% Feb 02, 2013
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principie Last Multipoint Calibration
Nexus 470 AEP0000428 FTIR Mar 25, 2011

Triad Data Available Upon Request

Notes:
Slgnature on file

Approved for Release
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Alrgas , |

Alrgas Speclallly Gases
12722 8. Vi rh Avera

CERTIAICATE OF ANALYBIS e
Grade of Product: EPA Protocel, siyscon

Part Number: EO2NI9SE15A1784 Reference Number: 54-124268410-10
Cylinder Number:  CC88477 Cylinder Volume: 144 Cu.Ft,
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2018 PSIG
Analysis Date: Mar 28, 2011 Vaive Outlet: 350

Expiration Date: Mar 28, 2014
s o o e ———————————— e ————

Cartification performed In accerdencs with "EPA Tracesbiifty Protocol {Sept. (697) ssg listed, Analyticat Methodology does not require comeciion for

analytical interferences. This cylinder has a (olal analytical uncertalnly as stated below with a confidenca lsvel of 96%. There ere no s!anmcant impurites which afiect tha use
of this calibration mixturg. AN tiony are on a volume/volume basis unless cthenvisa noted.

0o Mot Use This Cylinder below 150 psig.Le, 1 Mege Pascal

:clual , : Pro'topdl + -Tota| Relative
ongentration - - h‘li_e_u!od . Uncertalnty
R %NIST‘I'raoeable

CALIBRATION STANDARDS
Type LotlD - CylinderNo Conesniration Explration Date
NTRMICO 06120311 CC180115 49.33PPK CARBON MONOXIDE/NITROGEN Feb 02, 2013
ANALYTICAL EQUIPMENT _

Instrument/Make/Model Anatytical Princlple Last Multlpolnt Calibration

Nexus 470 AEPGO00428 FTIR Mar 26, 2011
Trlad Data Avaliabje/Upon Request .
Notes: f: /?7
Approved for Rele‘gﬁ/———-——

L] »
Page 1 of 54-124268410-10
+
—— . . : e .
Project No. M133003
© Mostardi Platt

Hurst Boiler Exhaust Duct 190 of 201



Alrgas

Airgas Specialty Gases
12722 South Wentworth Avenus
Chicago, IL 60628
CERTIF ICATE OF AN ALYSIS (773)785-3000 Fax: (773) 785-1928
Grade of Product: EPA Protocol ke

Part Number: EO2NIBBE15A3424 Reference Number: 54-124368948-1

Cylinder Number: SG9170110BAL Cylinder Volume: 1454 CF

Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG

PGVP Number: B12013 Valve Qutlet: 590

Gas Code: 02 Certification Date:  Apr 11, 2013

Expiration Date: Apr 11, 2021

Cerlification parformed in accordance with “EPA Traceability Protocol for Assay and Cerlification of Gaseous Callbration Standards (May 2012)° document EPA
600/R-12/531, using the assay procedures lisled, Analytical Methodology does not require correction for analytical interferance. This cylinder has a lotsl analytical
uncartainty 8s statad below with a confidence level of 85%. Thete are no significant impurities which affect the use of this calibration mixtre. All concentrations are on a
volumelvolume basis uniess otherwise noted.

— sk ... _-0n Not.Uss This.C 100 psig. ie..0.7 is. Y ——
ANALYTICAL RESULTS :
Component Requested Actual Protocol Total Relative Assay
Concentration  Concentration Method Uncertainty Dates
OXYGEN 12.00 % 11.99 % G1 +/- 1.0% NIST Traceable 04/11/2013
NITROGEN Balance
CALIBRATION STANDARDS
Type LotiD Cylinder No Concentration Uncertainty Expiration Date
NTRWO2 06120211 CC185825 20.90 % OXYGEN/NITROGEN +/- 0.4% Dec 01, 2015
ANALYTICAL EQUIPMENT
instrument/Make/Model Analytical Prirclple Last Multipoint Calibration
l 02-1 HORIBA MPA-510 3VUYLSNR Paramagnetic Mar 29, 2013
Triad Data Available Upon Request
Notes:
M-;ﬁ—‘_

Approved for Release
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Airgas

Airgas Specialty Gases

CERTIFICATE OF ANALYSIS Samiwm o

(773) 765-3000 Fax: (773) 785-1:28

Grade of Product: EPA Protocol wsmwsen

Part Number: E02NI78E15A0124 Reference Number: 54-1 24322863-2
Cylinder Number: CC51395 Cylinder Volume: 146 Cu.Ft.
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12012 Valve Outlet: 590
Gas Code: 02 Analysls Date: Jun 25, 2012
Explration Date: Jun 25, 2016
- ——n— —— —— E—

Centification performed in accordance with "EPA Traceabllity Protocol {Sepl. 1987)° using the assay procedures listed. Analytical Methodology does nat require correclion ‘or
analytical Interferences. This cylinder has a fotal analyticel uncertainty as steied below with & confidencs levet of 95%. There are no signiiicant Impurities which affect the 58
of this cafibration mixture. All concentirations are on & volums/fvolume basis unless otherwise noted.

Do Na$ Use This Cylinder below 150 psig..e. 1 Mega Pascal

* ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative
Concentration Concentration Method Uncertalnty
OXYGEN 2200% 2247 % G1 4/- 1% NIST Traceable
NITROGEN Balance
: CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Expiration Date
NTRMW/O2 06060810 CC208131 27.61% OXYGEN/NITROGEN May 01, 2016
ANALYTICAL EQUIPMENT
{nstrument/Make/Model Analytical Princlple Last Multipoint Callbration
(02-1)HORIBA MPA-510 Paramagnetic May 27, 2012

Triad Data Avallable Upop’Request
Notes: %"—

Approved for Release o—"
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Alrgas

Airgas Speclalty Gases
12722 South Wentworth Avcaue
Chicago, IL 60628

CERTIFICATE OF ANALYSIS 73 05200 Fax: 173 8162
Grade of Product: EPA Protpcol

Part Number: EO2NIS0E15A0123 Reference Number: 54-124352537-1
Cylinder Number:  CC273823 Cylinder Volume: 149.8 CF
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12013 Valve Outlet: 580

Gas Code: Cco2 ; Andlysis Date: Jan 03, 2013

Explration Date: Jan 03,2021

Cartification performad In accordanca with EF_A Truceabliity Protoco! for Assay und Cerﬂlmﬁon of Gaseous cmibmlbn Slandards (May 2012) dou.nnenl EPA BOO/R-12/831,

using the assay p sres listed. Analylical k dology does nol i tical Intarference. This hase y 8s Staled below
with a confidence level of 85%. There are no significanl impurities which affect the use m calibration mixtura. AH ¢ cunuammums aroona volumolvmume basis unless
otherwise
Do Nol Use This Cylindar below 100 peig, l.e. 0.7 megapascals.
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative
Concentration Concentration ° Method Uncertainty
CARBON DIOXIDE ' 10.00 % 10.08 % G1 +/- 1% NIST Traceable
NITROGEN Belance
CALIBRATION STANDARDS
Type LotiD Cylinder No Concentration . Expiration Date
NTRM/CO2 08120405 CC184974 ~ 19.86 % CARBON DIOXIDENITROGEN May 01, 2016
ANALYTICAL EQUIPMENT
Instrument/Make/Madel Analytical Principle Last Multipoint Calibration
CO2-1 HORIBA VIA-510 VIE3H7PS NDIR . Dec 28, 2012

Triad Data Avaitable Upon Request
Notes:

Approved for Release 4__“ .
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Alrgas
Alrgas Specialty Gases

CERTIFICATE OF ANALYSIS Chcago, 1L 0628

{773) 785-3000 Fax: (773) 785-1928

Grade of Product: EPA Protocol wwswsewen

Part Number: E02NIBOE1SACMD7 Reference Number: 54-124326417-1
Cylinder Number: CC179549 Cylinder Volume: 157 Cu.Ft.
Laboratory: ASG - Chicago - IL. Cylinder Pressure: 2015 PSIG
PGVP Number: B12012 Valve Outlet: 580
Gas Code: Cc02 Analysis Date: Jui 12, 2012
Expiration Date: Jul 12, 2015
— ————— — .

s

Certification performed In accordance with "EPA Traceablity Protoco! (Sept. 1887)" ueing the assay procedures listed. Analytical Methodology does not require correction for
analytical Interferences. This cylinder has a total anaiytical uncertalnty as stated below with a confidence [svel of 85%. There are no significant Impurities which affect the use
of this calibration mixture. All concentrations are on a volume/volume basls unlogs otherwlse notad,

Do Not Use This Cytinder below 150 psig.l.e. 1 Mega Pascal

i ANATYTICAL RESULTS’
Component Requested Actual Protocol Totail Relative
Concentration Concentration Method Uncertainty
CARBON DIOXIDE 18.50 % 18.70 % G1 +/- 1% NIST Traceable
NITROGEN Balance
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Expiration Date
NTRM 87051204 SG8161070BAL 15.862% CARBON DIOXIDE/NITROGEN May 01, 2016
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nexus 470 AEP0000428 FTIR Jul 02, 2012

Triad Data Availabie Upon Request

Notes: ; ﬁl_
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Appendix J - Mercury QA/QC Data
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Spike Recovery Summary

Oakdale Renewable Energy Plant

Hurst Boiler Exhaust Duct

7/124/2013
Actual Expected Splke | Sampie Volume,
Test Run| Start Time End Time__| Concentration, ng | Concentration, ng | standard liters Recovery %
1A 10:18 11:18 22.6 N/A 104.512
1B 45.7 25 93.516 101.81
2A 12:30 13:30 12.4 N/A 94.844
2B 37.6 25 93.761 101.37
3A 14:45 15:45 10.6 N/A 94.449
3B 33.5 25 93.474 92.04
Mostardi Platt IL Hg 30B V1.0 11/11/11
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Ill HIGH-PURITY

STANDARDS

e hgipurisystandsess com

Certificate of Analpgis

Product Description:
Name: Mercury Source Material: Mercury Metal
Part Number: 100033-1 Material Purity: 99.9998%
Lot Number: 1216607 Matrix: 2% (viv) HNO;
Certified Value: 1000 pg/mL + 6 pg/mL

The Certified value is based on gravimetric and volumetric preparation, and confirmed against SRM 3133 (lot
number 061204) by inductively coupled plasma optical emission spectrometry (ICP-OES) using an internal
laboratory-developed method. The uncertainty in the certified value is calculated for 8 95% confidence interval
and coverage factor k is about 2.

Density: 1.009 g/mL + 0.002 g/mL @ 22.8°C

Uncertified Values:

Trace Metal Impurity Scan: The data reported are based upon a scan of this specific lot at 1000 pg/mL via
ICP analysis. The values are reported in pg/L.

Ag < 10 Cu < 02 Li < 002 Rb < 002 Th < 002
Al < 1 Dy < 002 Lu < 002 Re < 0.02 Ti < 002
As < 005 Er < 002 Mg < 05 Rh < 002 T < 0.02
Au < 002 Eu < 0.02 Mn < Ol Ru < 002 ™T™m < 002
B < 1 Fe < 1 Mo < Ol sh < 002 U < 0l
Ba <« 002 Ca < 002 Na < 3 Sc < 0.02 v < 005
Be < 002 Gd < 0.02 Nb < 002 Se < Ol w < 002
Bi < 002 Ge < 002 Nd < 002 Si < 10 Y < 002
Ca < 3§ Hf < 002 Ni < 2 sm < 002 Yb < 002
Cd < 002 Ho < 002 0Os < 002 Sn < | Zn < §
Ce < 0.02 In < 0.02 Pb < 0.05 Sr < 0.02 Zr < 002
Co < 005 Ir < 0.02 Pd < 002 Ta < 002 Hg M
Cc < 01 K < 1 Pr < 002 ™ < 002
Cs na la < 002 Pt < 0.02 Te < 0l na - not analyzed
Preparation Information:

The standard solution is prepared using high purity materials and assayed by analytical methods for conformity
prior to use. This standard was prepared using the methods developed at NIST for SRM Spectrometric Standard
Solutions under appropriate laboratory conditions.

Sub-boiling distilled high-purity acid has been used to place the materials in solution and to stabilize the
standard. The matrix is as noted above in 18 megaohm deionized water.

Stability of this product is based upon rigorous short term and long term testing of the solution for the certified
value. This testing includes, but is not limited to, the effect of temperature and packaging on the product,

Intended Use:

Lot No.: 1216607
Rev. No.: 5.1.0
Page 1 of 2

High-Purity Standards is certified to ISO 9001:2008 and accredited to ISO/IEC 17025:2005 and ISO Guide 34:2009.
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This Certified Reference Material (CRM) is Intended for use a8 a “calibration standdrd for the quantitative
determination of mercury, calibration of instruments such as ICPOES, ICPMS, AAS and XRF, and vatidation
of analytical methods. It also can be used in EPA, ASTM and other methods.

Traceability Information: 3 f e et : - L
The traceability of this standard is maintained through an unbroken chain of comparisons to appropriate
standards with suitable procedure and measurement uncertainties. The maintenance of the base and derived
units of International System of Units (SI) with traceability of measurement results (contemporary metrology)
to ST ensures their comparability ovér time as follows.
a. Standard Weight and Analytical Balance
The standard weights (NBS weights Inventory No 20231A) are calibrated every two years by South
Carolina Metrology Laboratory that is a participant in “NIST Weights and Measures Measurement
Assurance Program™ with a certificate of measurement traceability to NIST primary standards.
The balances are calibrated yearly by the ISO 17025 accredited metrology service, and are verified weekly
by an in-house method using standard weights.
b. Volumetric Device
The calibration of volumetric vessels is checked annually using the NBS 602 method.
¢. Thermometer
The standard thermometers are calibrated every year by the ISO 17025 accredited metrology service. The
thermometers used in-house are verified against the standard thermometers yearly.
d. Calibration Standards:
The Calibration Standard is directly traceable to SRM 3100 Series Spectrometric Standard Solutions.

Packaging and Storage Conditions:
The standard is packaged in a pre-cleaned polyethylene bottle. To maintain the integrity of this product, the
solution should be kept tightly capped and stored under normal laboratory conditions.

Refer to Material Safety Datasheet (MSDS) for hazardous information.

Expiration Information:
The expiry date is guaranteed to be valid for eighteen months from the shipping date provided. For this reason,
standards from the same lot may have different expiration dates.

Preparation Date: June 14, 2012
Shipped Date: Aug 14,2012
Expiration Date: Feb 14, 2014
Certificate Issue Date:  July 6, 2012
Quality Information:
(‘\ (—\\
ISO/IEC 17025:2005 Accreditation " ISO Guide 34:2000 (RMP) Accreditation
Certificate Number AT-1529 Certificate Number AR-1436
Vanony T. Yib, Angel Sellers
Inorganic Laboratory Manager Quality Manager
NOTICE: HPS products are intended for laboratory use only. All products should be handied and used by erained profgssional L ‘The responsibility for the

safe handling and use of these products rests solely with the buyer and/or user, The data and information as stared was furnished by the manufacturer of the product.
The information provided In this certificate pertains only to the lot number specified. Noae of the information provided in this centificare may be used, reproduced or
transmitied in ony form or by any means without writien approval from High Purity Standards.

Lot No.: 1216607
Rev.Na.: 5.1.0
Page 2 of 2

High-Purity Standards is certified to ISO 9001:2008 and accredited to ISO/IEC 17025:2005 and ISO Guide 34:2009,
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lo RICCA CHEMICAL COMPANY
@5

Certificate of Analysis

Mercury ICP Standard, 1 mL = 1 mg Hg (1,000 ppm Hg)

Hg in 3% HNO3
Lot Number: 4207382

Product Number: PHG1KN

Expiration Date: JAN 2014

Arlington, TX 76012
Pocomoke City, MD 21851
Batesville, IN 47006
hitp:/Awww.riccachemical.com
1-888-GQ-RICCA

customerservice@riccachemical.com

Manufacture Date:7/13/2012

The cerlified value for this product is confirmed in independent testing by a second qualified chemist. The uncertainty associated with the
certified value is + 0.5% relative, which Is the sum of the eslimated errors due lo the purity of the raw material, the volumetric preparation of
the solution, and transpiration of the solution through the contalner wall.
The final solution concentration is confirmed by AA, ICP, or ICP-MS, and is traceable to NIST Standard Reference Material 3133. All irace
level elements were determined by ICP or ICP-MS.
This product number raplaces 4801 as of 2007.

Contains:
l Name CAS# Grade
Mercury, Hg 7439-97-6 High Purity
Nitric Acid, HNO3 7697-37-2 Trace Metals
Water, Deionized, H20 7732-18-5 ACS, ASTM D 1193 (Type 1), EP, USP
[Test Name Assay Method Specification Result
Appearance Clerity, Color, Odor Clear, colorless, odorless Passed Test
Assay at 20 °C (traceable to NIST Titrimetric vs. Potassium Thlocyanate 1000 + 5 ppm Hg 997 ppm Hg

SRM 899)

Aluminum (Al) 0:0653

(Volhard's Indicator)

Trace Elements by ICP or ICP - MS
Ali values reported in mg/L (ppm)

‘Gallium (Ga) < 0.0006

‘Osmium (Os) < 0.003

I=Spectral laterforence N=Not Tested

Tantalum (Ta) 0.00312

Antimony (Sb) N Germmanium (Ge) < 0.0003 Pailedium (Pd) 0.2089 Tellurium (Te) 0.018
Arsenic (As) 0.00114 Gold (Au) N Phosphorus (P) 0.04 Terbium (Tb) < 0.00003
Barium (Ba) 0.0105 Hafnium (Hf) < 0.001 Platinum (Pt) 0.00103 Thallium (Ti) 0.00456
Beryllium (Be) < 0.0001 Hoimium (Ho) < 0.0001 Potassium (K) 0.18032 Thorium (Th) < 0.0002
Bismuth (Bi) 0.00444 Indlum (In) 0.07023 Praseodymium (Pr) 0.00003 Thulium (Tm) 0.00003
Boron (B) < 0.00005 Iridium (Ir) 0.00029 Rhenium (Re) 0.00003 Tin (Sn) 0.0004
Cadmium (Cd) < 0.00007 Iron (Fe) 0.101 Rhodium (Rh) 0.00017 Titanium (Ti) < 0.001
Calcium (Ca) | Lanthanum (La) < 0.00004 Rubidlum (Rb) < 0.00004 Tungsten (W) N
Cerium (Ce) < 0.00003 Lead (Pb) < 0.00003 Ruthenium (Ru) 0.00014 Uranium (U) < 0.00007
Cesium (Cs) 0.01991 Lithium (Li) < 0.0293506¢ Samarium (Sm) < 0.002 Vanadium (V) < 0.00004
Chromium (Cr} < 0.00006 Lutetium (Lu) < 0.0003 Scandium (Sc) < 0.00008 Ytterbium (Yb) < 0.001
Cobalt (Co) <0.00002 Magnesium (Mg) 0.0210 Selenium (Se) < 0.004 Yttrium (Y) < 0.00009
Copper {Cu) 0,00020 Manganese (Mn) 0.00058 Sliicon (8!) <0.007 Zinc (Zn) 0.0052
Dysprosium (Dy) < 0.0001 Molybdenum (Mo) 0.0151 Siiver (Ag) | Zirconium (Zr) < 0.002
Erbium (Er) < 0.00007 Neodymium (Nd) < 0.0002 Sodium (Na) 0.39
Europlum (Eu) < 0.00008 Nickel (Ni) < 0.0001 Strontium (Sr) 0.00036
Gadolinlum (Gd) < 0.0002 Niobium (Nb) 0.00408 Sulfur (S) N
Specification Reference ) Method Number
Mercwry ICP Stendard, | mL = 1 mg Hg EPA 200.7

(1,000 ppm Hg) Hg in 3% HNO3

Volumetric glassware complies with Class A tolerance requirements of ASTM £ 286 and NIST Circular 434, 1tis calibrated before first use
and recalibrated regularly in accordance with ASTM E 542 and NIST Pracedure NBSIR 74-461. Balances are calibrated regularly with
welghts ceriified traceable to the NIST national mass standard. Thermometers and temperature probes are calibraled before first use and
recalibrated regulariy with a thermometer traceable to NIST standards. All products are prepared according to master documents that
assure manufacture according to validated methods, Batch records document raw material traceability and production and testing history

for each lot manufactured.

Shelf Life (unopened container):

Vaersion: 5
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Ohio Lumex - Analytical Bias Test

14-Feb-08
Minimum Mass Sample Determination
Acfual Expected Spike
Test Run| Test Time Fraction Concentration, ng | Concentration, ng |Recovery %
1 15:31 Hg® 28 30 93.33
2 16:03 Hg® 28 30 93.33
3 16:46 Hg® 27 30 90.00
1 15:54 HgCl, 31 30 103.33
2 16:13 HgCl, 29 30 96.67
3 16:38 HgCl, 28 30 93.33
Maximum Mass Sample Determination
Actual Expected Splke
Test Run| Test Time Fraction Concentration, ng | Concentration, ng |Recovery %
1 18:49 Hg® 1950 1900 102.63
2 18:57 Hg® 1890 1900 99.47
3 19:11 Hg° 1780 1900 93.68
1 18:41 HgCl, 1910 19800 100.53
2 18:51 HgCl, 1810 1900 95.26
3 19:00 HgCl, 1860 1900 97.89
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END OF THE REPORT
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